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INTRODUCTION. 



Dk. Daewin, vrhcu lie wrote the preface to his " Zoouomia," stated 
his proposed object in the following eentences : " A theory fouiideil on 
Nature, that shonld bind together the scattered facts of medical knowl- 
edge, and converge into one point of view the laws of organic life, 
wonld thus on many accounts contrihute to the interests of society. It 
would capacitate men of moderate abilities to practise the art of healing 
with real advantage to the public ; it would enable every man of literary 
attainjiientd to distinguish the genuine disciples of medicine from those 
of boastful efErouterj- or of wily address ; and would teach mankind in 
some impfjrtant situations the knowledge of themselves." 

To achieve pre-eminence in the discovery of a general law, or to 
attain renown in science by the value of original investigation is an on- 
viable as well as an uncommon privilege ; but in the voluminous litera- 
ture of medical science, many a fact still remains which will bear 
constant repetition, which is pregnant with practical value, and whicli 
might otlierwiee be either forgotten by, or imknown to, the general 
reader. Compilation is therefore not without some decided value, if 
discreetly performed. 

The anatomy of man must always be the groundwork of all medical 
knowledge, since l>y it alone are we able to understand the varioiu 
functions of the human frame, the symptoms of disease, and the ration- 
ale of treatment. In our present enlightenment, physiology, liistology, 
and pathology are becoming so inseparable from the dry detaji of mere 
anatomical description, and tlje sui^cal bearings of the various strue- 
tnres are so intimately connected with general diagnosis, that it is no 
longer possible, within the limited scope of a single volume, to present 
to the general practitioner all the valuable points which can be dailj 
applied in the various departments of medicine. 

To liny one, familiar with the earlier writers, the fact must, however, 
be apparent, that,"in spite of the rapid strides whicli are constantly 
being maile (through the aid of greater faciUties for research, improved 
apparatus, and new discoveries as to the application of general laws in 
physics as a means of diagnosis), most of the fundamental facts, upon 
which great stress is still laid, were known and skilfully used eentu.tw*. 
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ago. One, who attempts to establish priority to-day in almost any 
branch, is more than likely to find, in these earlier \vorks, evidences uf 
previous thought in the same direction ; derived often from investiga- 
tion pursued with a diligence that deserves more than simple praise, 
when the difficulties which then existed are considered. The use of 
tlie special senses of the physician were then educated to a degree of 
acuteness which few of our inodcm savants can justly claim for them- 
selves. The expressions of the sick were once made a special study ; 
the attitudes assumed in certain types of disease were carefully 
DOted and impressed upou the student ; the sense of touch was edu- 
cated until the most tritling variation in the pulse, or the contour of the 
various anatomical regions seldom, escaped detection ; the anatomy of 
tlie living suhject was taught in those days in nil ite practical bearings 
in connection with dissection ; and the student, by a constant repetition 
of the more important anatomical guides, became famiUarized with the 
pontenta of surgical regions, tho relations of the viscera to each other, 
the value of the bony prominences, aud the general plan of construction 
which characterizes the bi]>ed from the quadruped, man from the lower 
animals. Taste and smell were, to the physician of that time, faculties 
which afforded practical points in diagnosis; and the secretions and 
excretions of the body had not alone a physiological importance, but 
were often used by the skilful physician as valuable aids to diagnosis. 

It is, to my mind, a question if our present methods of medical in- 
struction, as evidouced in our literature, do not tend to make the medi- 
cal reader attach but a trivial unportance to some of those aids which 
made these men great and which cause their writings to be still re- 
epected- Does it not tend to make us rely solely upon the later 
science of auscultation and percussion in our examinations for obscure 
diseases of the viscera, to the partial or utter disregard of many of the 
outward symptoms which wem then so carefully studied ; and to bring 
into prominence chemical and microscopical analyses to the exclusion of 
the special senses, when positive information upon subjecta, to which 
they are all' equally applicable, is demanded? 

This volume is an indirect outgrowth of two courses of lectures 
delivered by me before the students of the Medical Department of the 
University of the City of New York, during the winters of 1879 and 
1880, upon the anatomy of tlie eirculatorj- and nervous systems, and one 
in the spring of 1878, upon the anatomy of the viscera. Then, more 
than ever before, I realized that all practical points were received with 
greed by the student ; in contrast to the apathy with which lung de- 
scriptive detail must necessarily be accompanied, unleas, by ilbistration, 
it can be made cloar that dry facts are not deficient in interest, and t 
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anatomy is not alone a mere preparatory drill to the practical brandies, 
iiut a Bouree of ever varying utility in all the walks of ]irofessional life. 
It etnick me then that if anatomy could be bo presented in all its de- 
partments as to convince the nledi(^al reader that it could be made a 
source, not only of pleasure at the time, but of unceasing benefit in 
whatever direction Iiis profeseional taste might call him, its study would 
c«afie to be wearisome and its details no longer a task of memory. 

The following pages, such as they are, have cost me mauy hours of 
research to write ; and it is to be hoped they will afford some useful 
hints to those who read them. As a prominent author puts it : " That 
writer accomplishes the most, who gives his reader tlie most knowledge, 
and takes from him the least time ; ■" and I have not forgotten, in my 
effort to make the work useful to all, the wise observation of him who 
vmys " in the same meadow the o\ seeks tlie herbage ; the dog the hare ; 
i the stork, the lizard." 

In deliberating upon the plan of arrangement of tliis work, the 
' qoestion naturally arose how the subject could be best treated to sys- 
tematize its study and at the same time to facilitate reference. It has 
long been a cnston^ with authors of works upon descriptive anatomy, 
to exhaust each of the separate di\-isions of this subject before pro- 
ceeding to the consideration of the next, thus treating iu successive 
cliapters of osteology, artlirology. myology, etc.; while, in works de- 
signed for use at the dissecting table, custom has modilied the plan so 
that we find all of the structures contained in special anatomical regions 
BO grouped as to furnish the student with a detailed description of the 
resseb, muscles, nerves, etc., as tliey are met with in practical anatomy. 

The object of tliis latter plan is obvioiia ; it furnishes the reader the 
information for wliich bo seeks, without the necessity of constant refer- 
ence to different jMrtions of the volume, which would not be afforded 
by a general treatise. On the other hand, such a plan in a descriptive 
treatise would tend to confuse the beijinner, who is supposed to be 
ignorant of anatomy, and even of the tonus used in it, and who, very 
properly, can beat ac<|uire a mastery of the general subject by a thor- 
ough comprehension of each of the separate departments of anatomy In 
their proper order ; and thus its utility as a text-book would be impaired. 
Furthennore, a different plan in a general treatise greatly facilitates 
reference, and thus adds to its popularity with the general medical 
pubUo. 

I have concluded, after much dehberation, to combine these two 
methods, in the presentation of this work ; since, although, I can 

e defects in the arrangement which may cause others to disagree 
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^^^ with me in my decision, I believe that the aims of tliis volume will ^^H 

be beet promoted thereby. ^^H 

As this work is not intended to be a treatise npon descriptive ^^| 
anatomy, but rather a collection of liints which tihall serve as a guide 
to the study of the prat-tical bearuu/^ of the different portions of the 
head and trunk upon the field of general medicine, only such points 
will be touched upon aa seem to the author worthy of incorporation 
from a phyBiological, suj^cal, or medical point of view, or bearing, in 
such a way, upon the boundlesa field of comparative anatomy aa to add 

I to the interest of the reader in showing the object of tiie Creator in ^^H 

I causing man to so deviate from the type of the lower animals. ^^M 

I have separated the description of the head and the neck, becauae^ ^^H 
anatomically, the latter region is oi Jy a portion of the trunk, although, 
by 80 doing, the branches of some of the large arteries of the neck will* 
1)6 described before the main trunks have been considered, which to 
the beginner might possibly create confusion. But tlie same objection 
applies with equal force to all dissecting manuals ; and, as the present 
volume presupposes some education on the part of its readers, it seems 
to the author that the benefits which this arrangement affords far oat. _ 
weigh its disadvantages. I have, however, followed the plan of geiKl 
eral text-books upon anatomy, as regards the grouping of such points mm 
pertain to the bones, muscles, vessels, and nerves, since, by so doin^-J 
reference is greatly facilitated, and the danger of any important om' 
sions on the part of the author decreased. 

1 In regard to the vessels, it is impossible to avoid reference to t 

surgical anatomy of the more impoi-tant trunks, in attempting to teadtil 
the practical points pertaining to them ; while, as to the nerves of titoM 
body, some hints that properly pertain, to physiology and surgery cait>fl 
not be omitted, if the aim of tbLs work is to be fully attained, olthonj 
the Hmited size of this volume will preclude the insertion of but so 
tered hints in this direction. It is not to be inferred, however, th 
this work pretends to cover the ground, either of physiology or « 
operative surgery, since but a siuail portion of the former science tre« 
of the vessels and nerves, while the latter department embraces rem 
dial measures for every existing condition demanding surgical inte 

^H^ ference. 

^^K A gain, when special bones are under discussion, and the attachment! 

^^Vof the muscles of e:i<'U seem tn inrlicate that memory will be assisted 

^^ by a reference to the action of some of these muscles which assist ii; 
producing special types of deformity, in case of fracture of the bono, i| 

I must not be foi^tten that the bearing of anatomy upon the subjed 

ceases Avith tlie enumeration of those facts, and cannot possibly suggai 



a tliscuBHiou eitliur of its symptomB or of the surgical a])pliaiice8 nseil 
for its relief. 

The points of practical utility wliicli pertain to the integument are 
cliiefly confined to tlie region of the head. Many of them are uiiqnee- 
tionably due to the insertion of email tiUps from the facial muflcles into 
the akin and subcutaneous tissues, but they are, nevertheless, constant, and 
may often prove of great value. It ia common with many autliors of 
the present day to either totally disregard tlie valuable pointa of dia^ 
nosis afforded by the face, or to stamp as visionary all points of diag- 
nostic value wliich liave been attributed by authors, in the paet, to 
special lines and wrinkles. While, perliapa, there may be, io many 
instances, sufficient ground for aueh scepticism, still the entire subject of 
medical physiognomy should not, in my opinion, be totally disregarded 
or pronoujicad absolutely worthless. If all our examinations of those 
afflicted with diseases of tlio thoracic and abdominal viscera were con- 
fined alone to a physical esaminatiim through the aids of percussion 
and auscultation, without tlio opportunity of studying the physiognomy 
of the patient, an unfavorable prognosis as to the duration of life would 
frequently be pronounced; when, could the brilliancy of the eye, 
the expressiotia of the mouth, and tlio general facial characteristics of 
the individual bespeak the vitality of tem]Jeranient and the reactive 
power which no physical examination 0(inld possibly determine, the 
prognosis might appear less grave. I do not otfer this as an apology 
for the few scattered hints given aa to the value of facial linos as a 
means of diagnosis, or for the illustration of special types of counte- 
nance afforded by disease. Each reader must for himself determine 
to what extent tlie guides thus afforded by the earlier investigators are 
of value, and, by practical investigation, confirm some which have been 
mentioned in this volume, and discard those which seein ^ionary or 
hypothetical. 

If t!ie tenn "medical anatomy" be taken in its most restrict^ 
sense, the title of this work is a misnomer. It has been written for the 
use of the general practitioner, in liia daily practice, with the hope that 
it might present to him the study of anatomy from tlie stand-point of its 
general interest and practical utility, and afford hiui a means of refresh- 
ing certain points which can be constantly applied, witlmut entailing 
upon him much descriptive detail. It is properly called "medical," 
since it deals only with the head and the trunk, and the organs con- 
tained within the cavities of the thorax and abdomen ; but it would be 
insufBcient for the wants of the general practitioner if it contained 
only such points as could be applied to the diseases of the viscera alone. 
I have, therefore, seen fit to incoriwrate many anatomical guides to the 
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BOperflcial, an well Jia the deeper structures, aiid to leave no region as 
complete, nntil the ^-arione parts eoutained in it have been eonaidered 
in many of their practical relations, whether they lie of a surgical or 
purely medical character. I have furthermore incorporated anch eug- 
gestioiiH as woidd tend to show a definite object in the construction of 
the human frame, and, in many iaptanees, have called attention to the 
variations of the human body from that of the lower animals, when 

I such deviations could be explained as a wise provision on the part of 
Natnre. 

Some portions of this work have already appeared in print in 

I various medical journals both in tliis country and in Europe, but they 
have bfon altered and enlarged to meet the demands of this work ; 
while the abundance of illustration will still further assist in making 
the points more forcible and easy of comprehensiim to the reader. It 
is not to be expected, nor is intended, tliat this work can servo all the 

I purposes of an extended anatomical treatise, since, of necessity, much 

I that pertains to the blood-vessels, nerves, and viscera has been omitted ; 

I but this objection applies with eijual force to such valuable works am 

those of Sibfion and Hilton, each of wMcb tills the place for which £9 

was designed. ■ 

I have used italics more frequently than would be deemed neces- 

I Bary, or, pc!rha|js, in good taste, if the book were simply intended to be 
read from a stand-point of its general interest, and I have, in many 
instances, divided the test into shorter paragraphs tlian is conducive to 
the best apjjearance of the i>age, bat this volume must, of necessity, con- 
sist of fragmentarj' jottings, eacli of wluch brings out some individual 
point of value, and the italics will greatly assist reference to different 
portions of tlie text, when much time might be otherwise lost in seek- 
ing for some special suggestion, 

I have purposely omitted the illustration of anatomical statement 
or of theorj', by the details of eases, even where these rules may have 
been applied by myself and others with benefit, and I have refrained 
from dwelling, at any length, upon the methods of ti-eatment employed 
in tiiB various diseases which have been discussed ; since I consider that 
the anatomical character of the work should ever be kept uppermost in 
the mind both of the author and the reader, and that any deviation 
from the strict line of the task h to be deprecated rather than encour- 
aged. It has been my earnest endeavor, as far as the limited size of 
the volume would allow, to incorporate all that can be commended in 
the works of authors in tlie same field, and to omit all that seemed 
visionary or liypothetical. 

If tlie work, as it stands, will help to vciify that hackneyed pli 
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with which most courses of anatomical lectures are prefaced, but which 
few of the listeners are ever able to appreciate, in all of its bearings and 
truthfulness of statement — "that anatomy is the foundation of all 
medical knowledge " — ^the author will feel that his labor has not been 
done in vain. 

156 Madison Ave., New York City. 
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PART T. 



CHAPTER I. 
THE BONES Oh' THE HEAD. 



It 18 a fact to be regretted that the etady of the booy framework ^ 
fihotild be Eo often made one of dry detail to tho medical reader, espe- 
cially aa it is usually the lirst subject which, as an aepiriLiit for medical 
honors, tlie student is obliged to encounter, and it too often tends to cast a 
shadow over the bright yisions which his fancies had painted, aa its 
perplexities increase. 

Sir Charles Bell was in the habit of frequently employing the living 
STtbjenl lis one of the most efficient means of teaching iiniitumy, and tho 
points which ho thus impressed upon his pupils were furthermore made 
matters, not only of information, but of practical interest, by tho con- 
stant ap]jlication of the regions discuBsed to the needs of the physician 
in his daily associations with the sick. 

There are many well-known facts in anatomy which can be taught 
without the aid of dissection ; and many of those well versed in theoreti- 
cal anatomy, and who could, if necessary, pass a satisfactory osamination 
upon the subject, would utterly fail if compelled to point out many of 
the stmctiircB upon the cadaver, concerning which they think them- 
selves familiar, Holden recognized the necessity of this method of 
demonstration of anatomy upon the living subject, and the need of 
guidance, which the general profession accepted, when ho published his 
"Surgical and Anatomical Landmarks;" and the success of the effort has 
justified its republication in one of our popular text- books. 

In this chapter it is my aim to direct attention to such points upon 
the cranial bones ae seem capable of being applied to the general 
practice of medicine and surgery; and I shall endeavor to so apply 1 
them as to once more recall scattered points which may have been kv\«^r 
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and forgotten, and, if po^ible, suggest maane by vhich this information 
may be fixed in the memory. It is not t« be expected that many origi- 
nal ideas will bo preaented, as the researches uf the greater aimtomiBts 
have left little to be added, which can help to make this line of stady 
attractive, to which a claim of originality can justly be laid; but mach 
that is old will bear repeating with profit, and many facta which are now 
scattered throughout text-books will be rendered more useful if compiled. 
The entire skull is sometimes deficient at the time of birth, and the 
term "acrania" was applied by B6clard' to tliis condition; while the 
term " anencephalia " was also applied by him to those forms of arrested 
!nt of the skull where tlie biise only is present. 
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T, mitBtoid portion of tlia lamponl bone ; tbe painted projection in 
front of it la the iniutold proceaa; 0^ thn opeolng of the nasal cavity; ]0, inner wall of tbe orbits or 
the Uobo'mal bonei II. the molar bone ctosa to Its Junction with tbeiygoina; IS, su|iartor nuzU- 
lor? bone: IS. ramus of tbe lower jaw ; 11, body of the lower Jaw. 

We find that the orifice of the ear nearly correaponda, in tbe normal 
skull, to the level of the fioor of the cerebrum; so that the height of 
the skull above this point indicates, in general, the relatiro amount of 
brain possessed by un individual. If a string be made to pass from one 
external auditory meatus to tlie other over any part of the calvaria, the 
development of that portion of the brain to other portions can be approx- 
imately determined. 

The liont/ skuU-tap is not often symmetrically developed upon its twi> 
lateral halves. The frequency of this lack of symmetry may be appreci- 
ated by examining the impressions of heads taken by any of our prominent 
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hatters. No two skulls have itleniical measurQinentB or contour, since, 
although faces ore never alike, mecliunicul causes may furthermore altci 
the shape of tho head. This Is evidenced to a marked degree in certaiu 
Indian trilies, where the heads of the young are mechanically compressed. 
In the head we hare the bony framework of the cranium and face 
covered by its soft tissues. We have its immeroas cavities, ridges, 
depressions, prominences, and foramina. In its soft tissues ramify many 
of the more important nerves and veasels of the body, while, within iU 
cavities, are contained the organs which afford the special senses of sight, 
smell, hearing and taste and aho the brain with its ganglia, its pro- 
tective coverings its vessels and the nerves by which it performs its 
various functions 



1 




We find these various component parts so nicely adjusted, tu to 
WffijrAi, that the head is almost perfectly balanced upon the spinal col- 
umn, and so articulated to the tr ink as to facilitate the motions of 
flexion, extension and rotation with ut injury to any of its structures. 

It is my intention, in this chapter, to treat of those practical points 
which are afforded by the osteology of tho head alone, and to show in 
how many ways the study of this portion of human anatomy may con- 
stantly suggest to the physician new thoughts of value. 

THICKNBSa OF THE BKDLL. 

The skull-cap is not of equal tJiicJcness in all its parts; neither is it 
of the same thickness in all individuals. It ia thicker at tho occipital 
protuberance than elsewhere, and thinnest over tho temple. HoldenV 
Surgical and Anatomical Laail marks. London. ISTfi. 
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rulu for trepliiiiing should never be forgotton: " Think you are operat- 
ing upon tho iliinnest skall ever seen, and thinner in one half of the 
circle than the other." 

Trephining the craninm ahoold bo regarded as an operation always 
franght with dunger.' and only to bo performed from abaolnta necessity. 
The following general rules* should guide in deciding tho question: Ist, 
In diffused injuries to the craninm and its contenta all operative inter- 
ference is unjustifiable; 2d, in simple fractures, with or without deprcs- 
BioQ, oi>crativo interference is only called fur when marked and persistent 
ejmptoma ot local cojiipression ot the brain exist; 3d, in compound com- 
minuted frnctures, with or without bruin aymptoma, the depretsed 
hones should be elevated and the fragments removed, with the object 
of taking away known eoui;ee3 of irritation to the membranes, a common 
cause of encephalitis; 4th, in all cases of local traumafcismof the cranium. 




FlO. S.— Irao arrow-liead linpkcted In Jen. Cemporal bone, wllhout 



of fracture, or other injury, followed by clear clinical evidence of local 
injlammation of tho bone and persistent symptonia of l>rain irrllation or 
subosteal 3uppj(riition, tho operation should be undertaken. 

Old people often suffer absorption of the diploe, and are thus espe- 
cially liable to present very thin skulls. 

The exterior of the skull-cap does not correspond sAim\att\y to tbe 
emiiuncea B.nA. depressions of ihi interior surface, hut it bears, in some 
cases, ft resemblance to its general outline. Phrenology cannot, there- 
fore, be more than an approximate science. 

Tho thickness of the skull-cap seems to bo modified somewhat by the 
exposure of the bead to the efEect of the sun, as it ia usually very tluck 
in tho Egyptian, and in other races where the head is generally uncoT- 

• Erichsen; Science and Art of Surgery, Philadelphia, 1860, 
'T. Bryant: Pr.ictice of Surgery. London. 1872, 



ered; while it is liable to be very thin and soft in the Persian race, and 
in other races where the head is covered with a turban from infancy.' 

TABLETS OF THE 3KCLL. 

The middle tablet of the skull-cap (diploS) ia abundantly supplied 
with veinB. It is not infrequent that a suppurative phlebitis of these 
veina is created by wounds received upon the head, even when the scalp 
is not lacerated, or symptoms of depression of the skull exist. Such an 
occurrence usually results in disintegration of tlie blood-clots formed 
within the inflamed veins, which are curried downward to the heart, and 
ai-e then thrown into the arteries, only to act aa emboli and induce infarc- 
tion and metastatic abscessea in the various viacera. This probably 
explains v/hj pytBmia sometimes occurs in closed wounds, where no oppor- 
tunity seems to be afforded for the absorption of auy poiaonoua miasm 
generated from decomposing pus.' 




The tablets of the skull diifer in their relative densities, the inner 
tablet being extremely brittle, the middle being spongy and vascular, 
while the outer tablet is more yielding and tenacious than the inner. 
Guthrie' states that sabre-cuts of the head, making only an incision of 
the outer tablet, may B])Unter and depress the inner tablet over a large ex- 
tent of surface. 

The large number of cases in which the inner tablet has been frac- 
tured when the outer tablet has been uninjured, aeema to prove that the 
brittlencss of the inner tablet, aa well as the fact that it is the last to feel 
the blow inflicted, tends to render it especially liable to fracture. It ia, 
therefore, important that all forms of injury of the head be examined for 
cvidencesof local pressure MjiOTi or lesions of the adjacent brain-substance, 
even if no superficial injury to the hone can be detected. 

The aperture of exit of a bullet is always larger than that of its 

' Holden: Human Osteology. London. 1BT6. 

* See article on Pyaemia \>y the autlior ; Annffl" of Anatom]' and Surgery. 
Brooklyn. November. 1881. 

'Guthrie: Comiuentaries. Lect. xviii. 
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entry,' and in gan-shot wouudg of the skull, the most damage to sur- 
rounding partB may thus be confidently Bought for at that point. 

It is also a well-known fact that some forms of injury to the bony 
Taiilt of the head are followed by an enormous tncrease over the averat/e 
Iktckness of the skull-cap at tbo seat of injury, and thus a valuable point 
in diognoais la sometimes affonled, when, from defective memory on the 
part of the patient, or other causes, the seat of former traumatism can- 
not be absolutely defined. 





I. 



Fioa. B *10> 7.—" Puncturrd " KUIUbot fracture paused 
■00111,110.1873. rromClreutarNo. fl.) 

QCIDB8 TO IMTRA-CEREBRAI. POINTS OF INTEBEST. 

A line, drawn from the £zternal angular process of the frontal bo^B 
to the external auditory meatits, corresponds closely to the level of the 
floor of the anterior and middle lobes of the brain ; while OTie, drawn from 
the exiertial auditory tnealus to the occipital protuberance, corresponds 
to the level of the base of the posterior lobe of the cerebrum, and to the 
upper surface of tlie cerebellum. 

The level of the Jloor of the brain, in front, corresponds to a line 
drawn transversely across the forehead, about one-quarter of an inch 
above the supra-orbitul arch. 

The lowest level of the cerebellum cannot be defined u]>on the living 
subject by any given rule. It depends entirely upon the extent to which 
the occipital fossa bulges into the neck. It is this variation which pro- 
ducea the peculiarities of outline of the back and lower portion of the 
eknll in different individuals. The longitudinal sinuses of the brain 
may be injured by any wound in the median line of the cranium, above 
the level of the occipital protuboTance, since these venous ciiannels are 
formed by the separatioa of the two layers of the fals cerebri. It was an 
old practice among the earlier physicians to leech the nose to relievo con- 
gestion of the brain, and it is recognized that epistaxis ia often a great 
relief in cases of congestive headache. This circumstance ia explained by 
the anatomical fact that the veins of the frontal sinus communicate, 
through the foramen CEecum, with the superior longitudinal sinus of 



' Erichflen; Science and Art of Surgery. Pliiladelphia, 1860. 
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the brain.' In the tiger, cats, and other of tile feline race, the partition 
between the lateral halves of the cerebrum, correspond i tig to the fait 
cerebri of man, is not fibrons in character, but is composed entirely of 
bone. 

The lateral si7iiise8 correspond, for a part of their course, to a line 
drawn from the mustoid process to the occipital protuberance, but tiiat 
portion of the lateral sinus which is indicated by agroove in the postero- 
inforior angle of the parietal bone, may he defined by measuring one inch 
from the anterior border of t?ie mastoid process, on a line with the zygoma. 
The tentorium cerebelU, in man, supports the posterior lobe of the brain 
and protects it from the injuries which must, of necessity, often occur 
from concussion, if it rested upon bone. In the camivora and other 
mammalia, the tentorium cerebelli is ossified. 

From my late work upon the applied anatomy of the ncrrous system 
I quote as follows: " In the year 1861, Broca invented a scientific method 
of determining the relations of different parts of the cerebrum to the ex- 
terior of the skull, which consisted of driving pegs through the skulls of 
animals and of cadavers, holes having been previously bored through the 
bone in order to prevent fracture and injury to surrounding parts. The 
skull-cap was then removed with extreme care, and the convolutions which 
were wounded were thus determined. It was discovered by this observer 
that the fissure of Rolando, whose relation to the coronal suture was then 
unknown, lay obliquely ; and that its upper extremity could be placed, 
with great accuracy in man, at a point situated /or/^ millimetres behind 
the coronal suture. This fissure was particularly studied on account of 
its relation to the viotor region of the cerebral cortex, and its exact rela- 
tion to the exterior of the skull was, therefore, of great importance. 
The same observer was also able to prove that the external parieto-occipital 
fissure of the cerebrum lay under the lambdoidal suture of the cranium. 
In 1873, the experiments of Heftier and Bischofl were added to those of 
Broca, while Turner followed with his researches in 1874, and P6r6 in 
1875. The drawings which Turner furnished were admirable in their 
way, but are, to my mind, hardly adapted to the purposes of the surgeon, 
since the guides which the bony prominences of the skull afford are not 
brought into such prominence as to bo readily comprehended by the 
casual reader. If the surgeon is to utilize the valuable researches of the 
investigators above named (and several most brilliant surgical operations 
have already been performed from tlie light which the newly-acquired 
knowledge of the topography of the cerebrum has afforded), certain Sony 
prominences of the skull must be designated as of importance as guides 
to the special convolutions and fissures of the brain. Now, there ia one 
line which is easily drawn upon the head of the living subject (the alveolo- 
condyloid plane of Broca), upon which certain jierpendicnlar lines may 

' Qnain: Human Anatomy. London, IS4e. 
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r be described, intersecting tiertaiti bony points, which cuu ha utilized 
I guides to parts whose situation is now positively known. Tliis base line 
I should ho u straight one, and should intersect the tip of the tnaotoid pro- 
jess and the line of the cusps of thu teeth of tlie upper jaw,' 

" This is the natural posture of the human skull when the lower jaw 
s removed and the skull placed upon a table; hence it is a plane admi- 
rably adapted for the study of the guides, which will be given, upon the 
skeleton in the oiUce of each practitioner, previous to an operation. 
Furthermore, a skull can easily be painted upon its exterior so as to 
bring the lines designated as important into prominence, and thus assist 
the snrgeon in the review of those points which jwssess special value. 
The contribution of Fere is, to my mind, the best of all the authors 
named, since it presents the points most needed by the surgeon in a 
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t BInill reBtisx upon tha AlToolo-CoDdflolil Flsoe of Broi 
Seguin from ToplnarU (" Anlhropology ^'). 
/ertlc&l ILdb A. or aurlculo-bngmitUc, L[De B-IO, dravra parallel to the plAnc □ 
Upon this line, at k dlitan«e of i5 mm. posterior to the brviqna. a Tarlical U 
through the upper rinoer) end of the flsaure of RotaDdo» b, 5, and through the puatertor el 
the IhalamtiB optfciM {c). A third TerUesJ line. 3-1, drsVD At BU mm. forward of Ih 
II piuKi through the fold of the third frontal gyrua (a), uii] tbrmiBh the head of U 
cBUilatus (d). The borliontsl Hqs. 7-8, at -5 mm. below the lireifma (scalpl, IndJcateit the upper 
limit of tbo central kuik1I>' "^e third horiaontal line. 0-6, puaslng through the extemai aogalM' 
proceuof the frontal bone and the oodplto-pariatal JudcUod. approiimfitelr IndlcatCfllhecoune 
of the (iBsure of Sflrluti, and Krvea for measurementa. At 18 or £0 mm. behlod the external 
angular procesa on thialine Is the speech centre of Broca ; B to R mm. behind the InterBscUon of 
B-1 and S-a U the hoRlnnhiK of the Assure of Sylrlus. and at SS or 30 mm, behind tbH Interaeotloa 
la the lower end of the fliwure of Rolando, b. b, placed a little loo far back in the cut. At x 
(ncarG). aearthe median line, la tbe location of the ocolplco-parletal lUsure. 

' This author places the line as mtersecting the condyle of Ihe occipital botu ; 
but, !18 this ctuuiut be fell iii tlie living subject, and as it closely corresponds Ui 
the tip of the nuutoUl procesH, I liave modified the guide bo bb tn si 

exact Hitiiiitioii u|)on the exterior of the skuJl. 
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practical way; and hia guides are so tersely and clearly stated in Fig. 
that it would be UBeleae to attempt to impiove upon it. It will be 
perceived in the plate, introduced to make these guides more ap]iarent 
than a mere verbal description, that the line described, viz., the alveolo- 
condyloid plane of Broca, is used as a baae-line upon which to erect 
perpendiculars at distances which can be accurately mciiaurcd nponit; 
and that these perpendicular lines intersect certain regions which, from 
facts previously recorded, arc of the greatest importance. 

"With this plate as a, guide, and a thorough knowledge of the 
factA comprised in cerebral anatomy and physiology, it is not out of the 
bounds of possibility to definitely locate the existence of lesions in certain 
portions of the human brain, to map ont their situation upon the exterior 
of the skull, and to reach them with surgical means of relief, provided 
the case be one which would justify such a measure. When Broca has 
been successful in trephining directly over an abscess of the third frontal 
convolution, which was suspected, and when succeaaful cases have been 
reported of trephining of the skull for fragments of the inner tablet which 
were compressing the ascending gyri of the frontal and parietal lobes, 
thus causing paralysis, have we not every reason to hope that the day is 
coming when the rules governing this operation will be those based upon 
science rather than opon empiricism, and when the surgeon will owe 
his success to the researches of the iihysioiogist and the labors of the 
pathologist? 

" There are certain suggestions which may be tlu-own out in this con- 
nection, which are safe ones to follow in cases where the propriety of 
surgical relief ia called into question. These may be stated in the form 
of pro}iOBitions, which are of necessity based upon physiological and 
pathological investigations. 

" 1. If the injury sustained, provided the case in question be one of a 
traumatic origin, be situated over tfte motor area of the cortex, the 
preeenee of anasthesia in combination with motor hemiplegia is a contra- 
indication to attempts at surgical relief. This symptom (anesthesia) 
probably indicates some injury to the posterior third of the internal cap- 
sule, or to the white substance of tha hemispheres; hence the lesion ia 
probably too extensive to be relieved by trephining. 

"2, If the tensory region of the cortex be involved, and paralysis or 
convulsive movenien/s occur, an operation is contra- indicated; since the 
lesion has either been so extensive as to extend to the motor area, or has 
torn or compressed the cerebrum at a point removed from the apparent 
seat of injury. 

" 3. The occurrence o! paralysis on Hie same side as that upon which 
the injury was received is always u contra-indication to any surgical pro- 
codure at the seat of injury, since it indicates some lesion of the opposite 
side, probably dependent upon transmitted force (conlre-cuvp). 

"i. Tb9 eompletenesi of the pfrrahfiis may be often taken aa a gnida.^ 
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to the amonnt of injury done to the corebntni : if the paridysis be very 
profound, the chance of success from trephining is extremely siaall, 
since tlie injnry has probably nffected parts deeper than the cortex 
centres. 

"5. The appearance of paralysis of any of the special nerves of Ike 
cranium, or the development of the symptoms duo to lesions of the 
base of the brain or of the basul ganglia, sach aa the Cheync-Stokes 
respiration," choked disk, and vomiting, may be regarded aa contra-indi- 
cations to surgical interference, 

*■ C. When an injury to the sknll is followed, after a lapse of gome 
weeks, by aphasia, the diagnosis of abaoess of the base of the thinl 
frontal conTolution, or possibly involving the island of Rail, or the white 
substance situated between the third fi-ontal convolution and the base of 
the cerebrum,' may bte safely made. In such a case, tlio operation of 
trephining, as performed by Broca, affords a strong probability of relief. 

"7. Cases of tnjary which are followed immediately by aphasia are 
strongly diagnostic of either a spicula of bone or the pressure of a clot in 
the neighborhood of the centre of Broca. The former condition wonld 
>>e strongly in support of stirgiwil interference, since it would probably 
continue to create pressure or irritation until removed, while the pressure 
of a clot might also be relieved by trephining. 

"8. If the region over the fissure of Rolando be subjected to apparent 
injury, and the symptoms of some of the special lypes of monoplegia 
appear (affecting the muscles of the face, arm, leg, or any of theao com- 
bined), or even the occurrence of a slight form of hemiplegia follow, 
successful trephining may be reasonably expected. The presence of 
anesthesia, as before mentioned, would, however, still be a strong contra- 
indication to such a step, since it would prove that the lesion was proba- 
bly of too deep a character to be benefited hy the simple removal of a 
button of bone, as the posterior third of the interniil capsule would proba- 
hlybo found to bo impaired. It must be also remembered that the motor 
paralysis, of whatever kind it maybe, must be confined to the side of the 
body opposite to the seat of injury, it benefit is to be eipected. The 
type of monoplegia which exists may often bo used as a guide to del 
mine the extent of the lesion as well as its situation." ' 
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The coronal snture (frontal-jiarietal) separates the frontal bone from 

' A respiration whose rhythm steadily iccreases and then decreasea in a, ahort 
interval of time, described in 1818 fay Cheyne, and hy Stokes in 1840. 

' E. C. Seguin, Medical Record, 1878. 

' The motor centres situated in the ast^ending fruntnl and parietal convolu- 
tions, and the various forms of monoplegia will be found described 
work by the author. The Applied Anatomy of the Ner\'ouB Syate 
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the parietal bone of either side. In tlie coronal suture, the middle por- 
tion is formed by the froDtul boue overlapping the parietHl, while, at 
the Bides, the parietal bone overlaps tlic frontal; a provision which 
manifestly is intended to prevent displacement of the bones. 

The lambdoidal svlurf (purieto-occipital) also extends, like the coro- 
nal, transversely across thu head, separating the jioBterior bordera of each 
parietal bone from the occipital bone. Its relation to the external pari- 
eto-occipital fissure of the cerebrum gives it an importance as a siirgical 
guide {see p. 8), 

The frontal suture separates the two lateral halves of the frontal 
bone until ossification is perfected between them. It is, therefore, situ- 
ated in the median line of the forehead. In one out of every eleven 
cases of adult skulls found in the catacombs at Paris, the frontal 'suture 
remained unobliteruted.' 




eg ot the ekull EeparaCrd nt the miturc*. 1. PronUl bonu; S. piuieUi] bone; i, oecf- 
■mporsl boni-; 5. nus] boue; 6. ciaJnTboiiK; T, nuperior niiililary booei 8. laohry- 
m»l bone: •, Inferior mailll»iT bono. 

The maxto-parieial xuitire sepanites the posterior inferior angle of the 
parietal bone from the mastoid portion of the temporal boue. In the 
mastoid suture, small isolated bones called " Wormian bones " are chiefly 
found." 

The squamous suture sejiarates the parietal bone, and the great wing 
of the sphenoid bone, from the sijuamous portion of the temporal boat'. 
It consists, therefore, of two portions, viz.: the " sqtiarno-parielal" and 
the " st/itamo-spheHoidal" sutures. 

' Flower (bb quoted by Holden). 

' L^ach (as quoteil by HolUeni. This fat-t is aldo dascribed by Euatachius and 
ParacelsuB. The name is applied to these Binall bones from OlauH Wonnius, a 
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The g/iffittal suture rtuiB from the frontiU to the superior angli 
thooccipiLal bone, HTKlIiesin the mesial line of thoekull. At either end 
of it, lie the two largest fontanclies, viz., the anterior and the posterior. 
The edges of the parietal bones which form this suture are very mach 
aeirated, except opposite the parietal foramina, whore these serrations 
are much less prominent.* 

The sutures of the eraniujii are of great practical interest for the 
following reasons: 

Because they may be mist'akcn for a fracture, us was done by Hip- 
pocrates himself.* 

, Because, in any form of injury to the ekull, it is not adTisable to 
trephine over the normal situation of a suture, as the emissary vei: 
ally pass through them; besides, tliey arc often in the immediate proj 
ity of large venous sinuses. 

. Because they enable us definitely to locate the position of any 
tiou of the head of the child during labor. 

OCCU'ITAL HONK, 

The basilar process of the ocripilnl boiw is within reach of the fingsfr 
vhen introduced behind the soft palitte until it touches the base of the 
skull (the posittoiL of the patient being the samo us when the posterior 
nares are to be explored). It is often the seat of attachment of polypi 
vithiu the pharynx, and a positive diagnosis can thus bo made by the 
Hcnse of touch, if sight or the laryngoscopic mirror defect the existence 
of such a tumor, and its point of attachment is a matter of doubt. 

The upper surface of this process, although situated within the 
cranial cavity, uftords support to the medulla oblongata. This important 
ganglion does not, however, rest upon the bone itself, since a thin layer 
of cerebro-spiiinl jluid is interposed, like a water-bed, to ])revent injury 
to it in case of coucuseion being transmitted to the head through the 
spinal column." 

The strength of the ligaments which bind the head to the verte- 
bral column do not alone prevent its dislocation, since the deep cups 
of the atlas hold the condyle of tliu ocvipital bone firmly in place.' 

The centre of the condyles upon which the head moves may be defined 
by a line which shall connect the tips of the two mastoid processes of the 
temporal bones. It is thus easy to designate their position on the living 
subject. 

The condyles of the occipital bone are much longer than the articulat. 
ing cups of the atlas, and tlius permit the forward and baokw^jt^ 

■Broca: Osteologie du Cr^e, 1372. 

'Celsu9(aa quoted bj Holden, Human Osteology). 

» HUton : Rest and Pain, New York, 187B, 

* Darling and Ranney : Eaoentials of Anatomy. New York, 1S80. 
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motion of the head, while deepfosscB Jiehind the condyles allow an extra A 
amount of motion in the backward direction, so that vifliou can be directed \ 
perjwndicnlarly as well as horizontally. 

The occipital protuberance, being the thickest portion of the Ekull, 
is seldom fractured by violence receiv-ed upon that point; but the eame 1 
force, by being transmitted, may create fraetnree either of the base c 
anterior portions of the skull. 



This bone, being situated at the buse of the skull, cannot be studied I 
upon the living subject, in all of its parts, although ihn pterygoid } 
cesses form the outer wall of each niual cavity, and can, therefore, be 1 
seen with the laryngoscopio mirror, and felt by the finger when thrust I 
upward behind the soft palate. 

It is not devoid of surgical interest, however, in spite of its situation, ' 
and plays a most important part in the general plan of the construc- 
tion of the head, since it acts as a point of meeting of all the but- ■ 
tresses' of the sknll ; while its pterygoid processes, furthermore, sup- 
port the bones of the upper jaw, and thus greatly assist in making the 
attachment of the face to the cranium firm and immovable. This latter 
process, moreover, affords attachment to the powerful i>terygoid muscles, 
which help to grind the food, and also to the tensor palati muscle, which 
is an important factor in the act of deglutition.' 

The little hook (hamular process) at the end of the internal ptery- 
goid plate, around which the tendon of this latter muscle so beautifully 
playe, can be felt within the mouth, when the finger is crowded along 
the ujjper jaw, close to the commencement of the soft palate and in 
the immediate vicinity of the last molar tooth. 

The twelve foramina of tiie sphenoid bone afford a means of exit, 
from the cavity of the cranium, for the nerves of the eye itself, and of 
the ocular muscles, and, also, for the great nerve of sensation of the face 
(trigeminus or fifth nerve); while the middle meningeal and ophthalmic 
arteries are also thus enabled to reach their respective points of distribu- 
tion. It can, therefore, bo readily understood why fractures of this bone 
may create impairment of any one of these nerves or vessels ; and the 
sitnation of the bone itself, in addition to the numerous foramina within 
it, renders such an accident extremely common, when a force is trans- . 
mitted to it from any portion of the cranium,' or even from the face, 
since it acts as a buttress to the upper jaw. i 

' See pagR 36 of this voiunie. 

*Seo Essentiala ot Anatomy: O. P. Putnam's Sons, N. Y.. 1880; and also 
the late work of Uie auUior ; The Applied Anatomy of the Notvooh System, 
N. Y., 1880. 

' The reader is referred to page 26 of tliis volume, where the buttressea of the J 
skuU are discusBed in their relation to the so-called " fracture by confre-coup." 
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The bodif of the sphenoid bone is hollowed out into u 
which contaiiia air, and, like tUo cavities of the frontal einuaes, the 
mastoid cells, aod the aatrum of either side, tends to lighten the weight 
of the skull, in addition to other fanctions. 

This cavity is often extended into the basilar process of the occipital 
bone. Iq birds, Nature forms most of the bones on this plan, and 
often causes the respired air to communicate with the cavities so formed, 
since the heated air still further reduces the weight of the body, and 
thus assists in their flight. Tiie owl has enormous air-chamberg in the 
frontal region, which accounts for the prominence of the forehead. In 
those types of birds to which the power of very rapid motion is afforded, 
every bone, even to the tips of the claws, is hollowed out. 

The mucous lining of the cavity of the sjihenoid communicates with 
that of the nasal chambers — a point often of importance in diagnosis of a 
fracture of the base of the skull, as will be shown in a later chapter. 
The relations of the large venous sinuses at the base of the skul! to the 
body of tho sphenoid bone (see page 30) may also possibly help to 
explain some of the 8ym])toms of those fractures of the base of the sknil 
which involve the sphenoid to a gt'cater or loss extent. 
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The orbilal plates of t\iQ frontal bone are often absorbed in the 
and large holes in them may frequently be discovered. Their extreme 
thinness renders any form of punctured wound of the orbit liable to 
be complicated with injury to the frontal lobe of the brain.' The arch 
of the orbital plate is not uniform in all skulls; and, it great, the 
frontal lobes of the brain are proportionately small. In the monkey 
tribe, this is very apparent. 

In the frontal bone, after puberty has been reached, the tablets of 
the skull-cap begin to separate, thus leaving a cavity called the /ro*t/a/ 
sinus, whose situation is usually indicated by a jiromineuce of the fore- 
head. It is a point of surgical value, that the frontal sinus may not 
always bo proportionate to this eminence ; and, in rare cases, this emi- 
nence may be entirely absent, in case the sinus be formed by a recession 
alone of tho inner tablet of the skull. Wounds of the forehead over 
the sinus may break the skull without injury to the brain. Small 
insects have been known to enter this cavity through the nose. The 
sense of pain in the frontal region, which accompanies nasal catarrh, 
has been explained by some authors as an extension of the inflamm^ 
tion to tho mucous membrane which lines this cavity. 

Blumenbach mentions the case of a lady (Poulet ascribes this OBse 
to Marechal, of Metz) in whose frontal sinus a centipede managed to 
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piisB, after entering the nostril. It gave hor intense pain, and was 
expellod alire one year afterwards during an attack of aneezing,' 

The larva of insects, especially those of the horae-fly, not infreqnently 
are found in the frontal cells of animala.' 

Sir Charles Boll' reports a cuso, where a patient, who had slept in 
harna, had n corn insect enter the frontal sinua, and which was event- 
ually discharged as a worm. 

Fractures of the skull, over the frontal sinus, may cause fragments 
of bone to he discharged by the nose, and loss of smell is often pro- 
duced by such accidents. Emphysema of the tissues' about the fore- 
head maybe produced during attacks of sneezing or coughing, if the 
outer wall of the frfintal sinus be injured, and air be thaa allowed to 
escape. 

In some tribes (especially the Australians), where the frontal sinusea 
are imperfecty developed, a want of resonance to the voice ia produced.' 
Musket-balls have been found within the frontal einnaes,' 

The enormous air-chambers in the liead of the elephant, sitnated in 
the frontal region, explain why muaket-balla may be shot into the cranium 
of that animal without apparent injury, unless it happen to wound the 
hollow at the root of the nose (lit which place the encasement of the 
bruin is very thin), or chance to enter the orbit. This arrungemeut, 
constituting an approach to a double skull, is a protective one on the part 
of Nature, since tl»^ falling of trees, etc. , to which dangera this animal is 
constantly subjected, would otherwise be liable to produce fatal injuries. 

The extent of Lhefrov/al sinimts differa in races and with age. They 
may reach, in extreme development, a depth of one inch, and extend 
more than half-way up tlie forehead. 

Wounds of the frontal region are os])ecial]y dangeroua to life for four 
reasons: Erst, on account of nerves which may be wounded; second, from 
the danger of meningeitl inflammation; third, from the fact that the 
frontal vessels, being dei-ived from the same trunks as those of the cere- 
brum, may induce similar changes in tlie brain; and, fourth, because the 
shock may create a tendency to inflammatory effusions upon the menin- 
ges, or within the ventricles.' 

The danger of this class of wounds was recognized by the ancients 
who attributed it to injury of the " Galea Capitis,"' which, from its 
whit« coloi', they mistook for nerve-tissue. 



> Holden, op. cit. 

' Puult^t: A Treatise on Foreign Bodies in Surgery. New York, 1880. 

•System of Surgery. London. IS26. 

*HjTtl: Topog. Anatomie, 1857. 

.: De Loquela, ITOO (as quoted by Holden), 
ie: Commentariea oii Surgery. London, 1855. 
.J Anat. Topog., 1334. 
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f The inlernal angular process of the frontal bone is used ob a guid^^H 
I detect the reflected tendon of tiis Euperior oblique muscle of the cf^^| 
I tvhich cun be felt by presBiiig the finger bcneatli this process, and 8ha^^| 
I always he carefully avoided in operations in the iriciaity of the orbit.,^^H 

I PARtBTAI. BONE. ^^H 

I The sutures of tho parieiat bone are wonderfully adapted by Natore 
I to prevent displacement inward, since they are bevelled upon alternate 
I Bides, It is, therefore, impossible to injure the brain in this region 
I without a fracture having previously occurred. ' 

I There are six portions of the cranium where ^issification is delayed 
^ and where the pulsations of the brain may be felt. Tliese spots are 
called fontanelles, since the brain pulsations were first likened to the 
babbling of a spring. The fontanelles are called the anterior, poste- 
rior, and lateral of either side;' and they exist at the point* where the 
angles of the several bones eventually meet. The anterior is quadrilat- 
[ eral, and is formed by the two parietal bones and the two halves of the 
[ frontnl hone. The posterior is triangular, and is formed by the two 
I parietal and the occipital bones. The lateral are usually nearly filled at 
I the time of birth, 

[ These openings are of value to the obstetrician in determining, by the 
I sense of touch, the position of the child's head during; the first and second 
I Btages of labor. ' 

F TEMPORAL BONE. 

On the whole, tlie skeleton of the temple is thinner than that of the 
preceding region, and its external and internal periostea, which are united 
to each other by fibrous bands and emissary veins, adhere to it more 
firmly, because there are here more sutures. 

The temporal region, althougli the bone encasement of the skull is 
extremely thin in that locidity, is seldom fractured by direct violence, ae 
it is BO thoroughly protected by muscular tissue. Blows which are 
received, however, upon the region of the orbital arch frequently cause a 
fracture of tho temporal bone, and in this way a spicula of hone has been 
known to wound tho middle meningeal artery, which lies iu close relation 
with the interior surface of that bone. Sucliaformof injury, if followed 
by symptoms referable to the brain, would probably indicate a fractnro 
of the temporal region of the skull, and, possibly, a complicating hemor- 
rhage from the artery mentioned, even if no direct injury to the orbital 

I arch could bo discovered. 

I TJie mastoid process iemtende<i cbielly to afford additional leverage to 

I the muscles destined to act upon it. 

■ Horner: Treatise un Analomjr. Ptiilodelphu, 183(1. ^^^ 

■Voget: Diseases of Children. ^^^H 
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The presence of the lateral fonlanelle, in the region of the mastoid 
procetis of the tempoml bone, renders a protrusion of some part of the 
eucepbalon possible at this poiot; nnd tumors situated iu this vicinity 
sbould, therefore, be examined with the special object of ascertaining 
any possible connection vith the brain before operation.' 

The mastoid process contains numrrons cells, nhich communicate 
with the cavity of the middle cor. It lius occasionally to be trephined ii 
cases of suppurative otitis, iu order to afford an esit for the infiltrated 
pus. Its cells aro constantly filled with warm air, wliich enters the tym- 
pannm through the Eustachian tube, and thus render the bone lighter 
than if it wci-e not thus excavated, Tlieso cells are undoubtedly an aid 
to the full development of the sense of hearing, since they increase the 
space in which the vibrations of the air, contained within the middle 
ear, may he diffused. 

It was formerly the practice to open these cells in the mastoid process 
as a remedy for deafness, dependent upon obstruction of the Kustuchian 
tube, since, by so doing, air was freely admitted to the cavity of the 
tympanum. The operation fell, however, into disrepute, from the 
death of the physicinu of the king of Denmark (Just Berger), who was 
himself made a subject for the operation. 

In wounds received close to the region of the mastoid process, severe 
Jiemorrhage is often occasioned, on account of the close proximity of 
large vessels to that^iortion of the temporal bone; while, iu this region, 
caries, necrosis, and exostoses are extremely liable to occur during the 
tertiary form of EjQihilis. 

The groove between the skin covering the mastoid process and the 
back of the car is a frequent site for that form of ulceration which 
accompanies the scrofulous diathesis. 

The mastoid process transmits, through the " mastoid foramen," a 
vein which communicates with the lateral sttivs of the brain. Tliis 
explains why leeches behind the ears relieve congestion of the brain or 
its coverings. 

The abnormalities in length of the styloid processes of the skull, 
which are occasionally found, are dependent upon an ossification of the 
stylo-hyoid lig-amcnt. 

The Bupra-mastotd ridge on the side of the skull is so extensively 
developed in the negro race that it might possibly bo mistaken for an 
acquired deformity. 

The posl-glenoid process of the temporal bone is intended by Nature 
08 a protection against backward dislocation of the condyle of the lower 
jaw. It is much more extensively developed in the negro race and 
gorilla than in tho European. 



See A Treatise on Surgic^ Diagnosia. By tlie author. New York, 1880, 
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The external auditory canal is narrowest at about itB middle p 
For that reason, foreign bodies which enter the eur are apt to l>6 piulu 
beyuiid this constrictiou during attempts at removal, and thus additional 
difficulty in the eitraotion is afforded. In addition to this fact, the 
natural moisture of the ear may cause some fornign bodies to swell, and 
thus render their removal a matter of great difficulty. This subject will 
receive further consideration in a subsequent chapter. 

The temporal foxsm are largest in the carnivorous animals, as their 
aize depends upon the relative strength and development of the temporal 
muscles. In some animals, the temporal muscle almost entirely covers 
the cranium. 

The zygomatic arch is modified, as to its size, in all animals, by the 
development of the muscles of the jaw and the character of the teeth 
which exist. It is most strongly marked in the caraivora, where it 
is arched both in a horizonal and a vertical direction, so as to aSord 
abundant room for the play of the temporal muscle; while in the ant- 
eat«r, which has no teeth, the zygomatic arch ia incomplete.' 

Between the tygoma and the ear can often be felt the pulsatioiu of 
the main trunk of the temporal artery. 

When it becomes necessary to trephine over the temporal r^oo, a 
suggestion has been made by a prominent author,' to make a "V" 
shaped flap, whose apex should Look toward the ear, and which should 
be allowed to remain attached, while the other portion of the flap is dis- 
sected from the bone, thus preserving the fibres of the temporal mus- 
cle fi-om being unnecessarily injured, and greatly facilitating in the 
subsequent union of the flap. 

THE NASAL F0S3A. _^H 

The external aperture of the nose lies on a plane below the bony fl^^H 
of the nasal fossa.' The nose haa, therefore, to be pulled upward, to 
allow of a free inspection of the inferior meatus for polypi or foreign 
bodies. Since the perpendicular axis of the inferior meatus is much 
greater than the transverse, forceps introduced into the nose, for the 
jiurpose of removing either a growth or foreign body, should be opened 
in the longest axis of the fossa.' 

The turbinated bones serve to afford a large expanse of surface for the 
distribution ol the uerves of smell (olfactory). They are, therefore, 
studded with grooves and canals, through which the nerves come down 
from the cribriform plate of the ethmoid to spread themselves out upon 
the mucous membrane of the nose. In man, they only form a single 

' Poulet: Foreign Bodies in Surgery. New York, I8B0. 

* Holden: Human Oateolog;. London, 18T5. 

' Blandin, op. cit. * HolcJen: Human Osteology. London, 18T5. 

' Darling EJid Bamiey; Essentials of Anatomy. New York, 1880, 
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curve; but in animala, where the aense of smell ia greatly developed. 
they often make rolls within rolls, like a sheet of parchment which has 
been rolled together. In the seal, they are iirrunged as individual and 
parallel plates, and of great namber, so that 120 square inches of surface 
has been computed to exist in each nostril. 

An arrest in the progressive oaaiflcation of the perpendicular plate 
of the ethmoid bone occasions the deformity known as the "pug nose." 

The roof of the nose is extremely thin, being formed only of the crib- 
ri'form plate of the ethmoid bone, m that perforation of the brain is 
cstremely easy to be performed at this point. The old Egyptians were 
in the habit of first removing the brain through the nose with an iron 
hook before commencing the process of embalming,' and subsequently 
the cavity of the cranium was filled with drugs through the same 
channel.' 

An anatomical peculiarity of the skull of the negro race is often 
exhibited in the nasal fossa, as a fourth meatus, which lies above the 
superior turbinated bone. 

The bony edge of the anterior ttares is a guide to the lower orifice of 
the nasal duct, which appears as a minute slit, about one-quarter of an 
inch behind the bony edge of the nose, on a level with the inferior tur- 
binated bone. The nasal duct is usually probed from above downward, 
in case the escape of the tears is obstructed, as its lower opening ia diffi- 
cult to reach, especially as it is situate upon the outer wall of the inferior 
meatus of the nose. ' 

The vomer is not always felt to be in the median line, as it is often 
deflected toward either the right or left aide. Oases are recorded where 
such an abnormality, wheu uaaociuted with a tumefaction of its mucous 
covering, has been mistaken for a polypus of the posterior naros, and 
attempts at its removal have been made. The edge of the vomer may ho 
felt ia examining the posterior narca with the finger. To accomplish 
this, the head must be thrown as far back as possible, in order to bring 
the upper and posterior part of the pharynx below the level of the soft 
palate, and the finger should be pushed upward behind the palate, and 
hooked forward till it enters the posterior narca. This step has a prac- 
tical value in estimating the size of a plug (usually one inch long and six 
lines wide), to arrest epistaxis, and in the diagnosis of polypi of the pos- 
terior portion of the nasal foasa. When the nasal fossa ia considered in 
a subsequent chapter as a s]>ecial surgical region, other points of interest 



' Herodotus: Euterpe, chap 80, 87, 88 (as quoted by Holden), 

* Uolden states that in tlie collection of Egyptian akulls brought from Thebes 
by Prof. Flower, of London, every one Bhowcd the cribriform plate of the eth- 
moid bone destroyed. 

* Homer, op, cit. Broca: Oateologie du CrtLne. 1875. 
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will be given; and tho practical atilitj of a knowlmlge of its 
formation will bo made moro apparent to the reader. 

BASE OP THE SKULL. 

In fractures of the base of iJie skull, blood and cerebro-spinal fluid 
may flow from tho ear of the affected side. If the latter escape, it 
indicates that the petrous portion of the temporal bone has been 
flssured,' and the duru-mater Bheath to the auditory and facial nerrcs 
has been also lacerated.' 

In this form of injury, as well aa in diaeasea of the ear, the facial 
nerve maybe implicated, since it p^acs through a canal (the aqnceductas 
Fallopti) in the petrous portion of the temporul bone; and this explains 
why we Bometimea have paralysis of the muecles of one side of the face 





Fia. 10.— Bane ol tbfl skoU. 1. PalaU ptaCe of >ui>ertoriiiiixillBr7lKme; a. alTeolu' Hdge oC Bupe- 

Intemal plorrgDld p[>la ot the aphwioJd bone; 7. BEterna] pti^rysolcl plsu at ruqe; B. hunulv 
proccaaof same; B, eatruicetapaiUirlciriuires; Id, scaphoid tman; II, ir^nutlc loswi; t3,gtetiold 
toMu; IS, mutold proccsa ; 14, Btylold proorau; Ij. fonunen orale; 14. ronunea ■plDoaum; IT, can- 
lid «uu]; IB, buUar provesi ot occlijlul boae; 19. rotnoien magnum-. 9). condyles of ocelplul 
bone; >l,]iiKUlar fossa; 2i, ]iUEularprai.<easDC occipital bono; 7S. Auricular fliwure; St. styloid pro- 
cow ot temporal bone; !5, ooateiiar condjlold foramen: SS. eitenuU occipital protuberance. 

under these circumstances. Pressure on this nerve, at its escape from 
the bone, as in case of tumors, parotid abscess, etc., may also produce n 
like effect. 

In fracture at the base of the skull, blood often escapes from the 

' Preacott Hewitt. See also article by Dr. Buck, MedJctil Record, 1880. 

* It is asserted by some authors tliut if Llood oaoape from the eiir after an 
itijury , not only must the petrous portion of the temporal bone be fractured, but 
thut one of the large venous ninuties of the dura-raater tuust be also in direcl o 

a with tbe seat of fracture. 
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noee. This is due to tlio facb that the air-colls in the body ofihe sphenoid 
bone are lined by a prolougiitJon of the muuuua incnibrauo of the uosc; 
and any fracture which involves the body of the aphenoid boue is liable 
to be associated with hemorrhage from the nostril, 

Eccliymosia of the lower eyelid is a symptom very frequently naaooi- 
ated with fracture of the bitae of the skuU. This discoloration ia Bubcun- 
junctival iu character, and appears, as a rule, within the first twenty-four 
hours after the accident. It may bo explained as an infiltration of blood 
from the naeul cavity into the orbit; or by an escape of blood into the 
orbit, through the sp hen o- maxillary fissure, in case some one of the 
numerous vessels which enter the cranium at its base are involved. It 
may also occur if the orbital plate of the frontal bone be involved, or 
when blood escapes through the epben^iidal fissure into the orbit. 



■ BONES OF Till- FACE. 

Much of the character exhibited in the face depends upon the superior 
mamillary and inferior maxillary bonea. In thorn the teeth are inserted, 
which contribute nmoii to 1111 out the cheeks and to modify the character 




7li). U.— Antero-lateral tJaw of the akull. 1. Froutat booe; 3, pttrieCal bone: 3. tamporal bone; 
4. BpbonoHl bone; S. palMn bone: e, <up. max, bone; 7. maJv bont; S, lochiynul buoe: D, uua] 
boiw; ID. tnf. maiilUry bone ; o, trontal portion o( orbit; 6. partot U-mporal lossa; e, nmliirpor- 

m^u; h, mcnUl foramen; i. lympbrKla; j, ruuui; It, coronold prouew; I. coDdrI«i m, angle of ]air. 

of the mouth, while most of the muscles of expression are also attached 
to them. 

THB ORIIITS. 



^^^he 



orbits arc surroviided, at the fuciid margin, b^ & Ntt'j Aswmj, 
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I'iiig of bone, while their upper wall is as thin ae parchment, 
mechanical object of thus protecting the exposed portion of the orbit 
from injury is still further shown by the strong ridgo of bone which runs 
from the zygoma. It is thus almost impOBsible to directly crush in the 
orbit, except the most extreme violence be used. 

The axes of the orbits are so directed that, if prolonged backwarO, 
they would meet at the sella turcica. This divergence gives to the eye 
a range of vision greatly in excess of that whicli would be afforded were 
the orbits directed in the antero-poaterior plane. 

The muscles of the eye aj-e enabled to retract it within its socket, and 
thus to still further protect it from violence. 

lujuries from pointed instruments within the orbit may ] 
death from injuria to the brain. 



THE N0BTBIL8. 
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The septum between the nostrils is seldom exactly in the mediui 1 
iind this should not be considered us a deformity unless one noatril I 
seriously occluded." 

The lower edge of the stiperior and middle turbinated bones can be 
made visible by widely dilating the nostril. This is of importance in 
attempting to include the pedicle of a polypas within the grasp of a 
forceps.' 

THE rPPEK .TAW, 

The second- molar tooth of the upper Jaw is a guide to the orifice 
of the duct of the parotid gland (Steno's), which can bo seen in the 
mouth as a smail papilla on the (uucoua membrane of the cheek. 

A line drawn from the interval between the two bicuspid teeth to the 
point of junction of the inner and middle thirds of the supra-orbital 
arch, will cross the supra-orbital and infra-orbital foramina, and, if 
prolonged downward, will intersect the mental foramen. This point is 
of value in dividing nerves for facial neuralgia. The division of the 
main trunks of either the third, fifth, or seventh nerves, in removing 
tumors or other operations upon the face, is apt to cause distortion of 
the features or loss of sensibility.' But in nearly every instance, as any 
deep incision must necessarily divide some portions of the nerves of the 
part, the surgeon can do little more than bear in mind the importance ot 
avoiding them, if possible, or, at least, of not excising their trunks if 
they should be divided, as union may possibly restore their function,* 

Modifications in tlie configuration of the hard palate often aSect the 
tone of the voice. On the hard palate can often be felt the pulsation of 

' Holden: Human Osteology. London, 1875. 
■OroBs: SjBtem of Surgery, 

'Homer: Special Anatomy. Philadelphia, 1830, 
*U. H. Smith; Treatiite on Neuroma, Dublin, 1848. 
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the posterior palatine artery, which escapes at tlie inner side of the last 
molar tooth. 

A pin introduced in tlie centre of the crucial suture of the hard palate 
would touch five bones, the fifth one being the vomer. 

The fact thitt no muscles are attached to the hard palate except at its 
posterior margin, and the density of its investing strnctures, are a suffi- 
eient mechanical explanation why fractures in this vicinity are seldom 
associated with displacement. 

The last molar tooth is a guide to the introduction of a tube into the 
mouth, in case of tetanic fixation of the gaw requiring forced alimenta- 
tion, since a space exists between that tooth and the ramus of the jaw 
sufficiently large to admit a tube of moderate size. 

The cavity of the superior maxillary bone (the antrum ' or " maxiUary 
sinus") is the frequent seat of disease. Within it' may be develo]>e i 
either solid or cystic tumors, and pus not infrequently accumulates. Tha 
close relation of the different walls of this cavity to important structurea 
gives to these growths more than a passing interest. 

If the inner wall becomes expanded, the nostril may be occluded ; if 
the lower wall, the roof of the mouth may be depressed; while the inferior 
maxillary ner\-e, which runs above it, may bo pressed upon if the upper 
wall is affected, and the orbit may furthermore be so encroached upon 
us to greatly displace the eye. If the posterior wall be crowded back- 
ward, the zygomatic fossa will be encroached upon, and tumors have thus 
created a marked swelling in the region of the temple.' Finally, the an- 
terior wall may become prominent, and thus greatly distort and disGgure 
that side of the face. 

The walls of the antrum are thicker in the child than in the adult, 
and for thiit reason the growth of tumors within that cavity will be liable 
to progress more rapidly after puberty than before, Suppuration of the 
antrum arises not infrequently from decay of the teeth, or from a failure 
to remove a nerve within a tooth after it has been killed by caustics pre- 
vious to filling a cavity, since the putrefying nerve creates gas, which es- 
capes from the end of the fang, and thus causes suppuration in and 
about the alveolar process. 

The antrum is the largest of the air cavities of the head.' A large- 
sized mnsket-ball has been known to remain loose within it for years, and 
in some instances such balls liave been known to escape through the roof 
of the mouth.' 

C:8 a case where a woman endeavored to explore the cavity 
: 



'Oalen: Epitome Operura. 1643. 

■ Higbmore {as quoted by Holden). 

■ Blandin : Anat. Topog., 1834. 

* Guthrie: Commentaries. London, 185S. 
' Jargavay : Anatomie cliinirgiimle. 
'As quoted bj Holden. 
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of the antrum through asocket of s tooth with u quill pen, and, to 1 
horror, introduced the whole six inches of iu length by its assuming a 
spiraJ directiou within the cikvity, utid thus curling upou iteelf. She 
sought medical assistance, supposing it had entered her brain. 

The anlrum should be tupped in ca^e of its distention from fluid 
either within the mouth, at & point situated one inch above the margin 
of the gum, covering the Jirst molar tooth, or that tooth having been 
drawn, puncture of the antrum should afterward be made through tlie 
socket ; or, in case it is deemed important to pi'eserve the teeth, puncture 
through the canine fossa, us recommended by Desault, or through the 
molar tuberosity, as recommended by Lemorier, can be performed. ^^H 

THE NASAL BONES. ^^| 

The nasal bones, although alight and small in thcmselTes, from in 

I arch of enormous strength, whose buttresses are the superior maxillary 

bones, and whose centre is supported by tlie spine of the frontal hone. 

The feats of supporting great weights, such as a ladder with an adult on 

i the top, as seen in the circuses, attest to the strength of this method of 

I construction. 

It is for this reason that fractures of the nasal bones are usually asso- 
ciated with a fnicture of the perpendicular plate of the ethmoid bone, and 
occasionally with a fracture at the base of the siiull. 

THE INFERIOR MAXILLARY UOKE. 

The loww jaw in man consists of one bone, but in the serpent it con- 
eists of two symmetrical bones joined by au elastic band or ligament, 
which allows them to be separated in a lateml direction to a great extent. 
It is by means of this arrangement that the serpent is able to swallow its 
prey, which is often as large or even larger than its own body. In man, 
however, this bono is very strong, so as to perform mastication even 
of bard substances, and its points for muscular attachment are rough 
and prominent, to afford the firmest possible union between the bone 
and the power which moves it. 

The absorption of the sockets (the alveoli), which is natnral in the 
old, constitutes a disease when it occurs in youth or middle life. Such 
an absorption is liable to occur in cases of long salivation, soorvy, or 
purpura, and a premature age of the jiiws is produced. 

I The teeth are not fitted directly into a bony socket, since a very vaa- 
cular and elastic periosteum is interposed between the tooth and i ts recep- 
tacle in the alveolar process of the jaw. This membrane not only serves 
to nourish the tooth, but its elasticity tends also to break shocks trans- 
mitted througli the teeth to the facial bones. It ia the shrinking of this 
periosteal covering of the tooth that causes the socket to become too 
largo in old ago, so that the teeth become loose. 
Wlien tlie jaws are eln=nd, we see that each tooth is opposed fiy tivo 
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teeih in the other ]aw, being an evident attempt on the part of Nature to 
render the loaa of any one tooth liardly perceptible in the act of maaticar 
tion. 

Each exlernal cusp of the lower teeth fits into the holtowa between 
the euspa of the teeth of the upper jaw, und thus insures a more perfect 
adaptatioii of the grinding surfaces, 

The two condyles, or articulating surfaces of the lower jaw, are not 
directed abaolutely backward, but ai-e placed at such an angle that, if 
their long axes were prolonged, they would intersect each other at the 
anterior edge of the "foramen magnum." This is to facilitate the 
rotary movements necessary for the mastication of our food. 

Each condyle of the lower juw can be felt in front of the car, on 
motion being attempted. It can be felt to move forward when the 
mouth is held wide open, and return when the mouth is closed, thus 
affording the grinding motion demanded during mastication of food. 

The ramus of the loiser jaw partially protects the externftl carotid 
artery from injury, since the artery enters the parotid gluud close to ita 
posterior border. 

The symphysis of the lower Jaw, within the month, is a guide £o 
divide the geaio-hyo-glosaua muscle, in case the tongue has to be drawn 
far out of the mouth to remove tumors of that organ, or in case it is 
divided as a means of care for stammering. 

The coronoid process of the loioer Jaw can be felt at the lateral and 
posterior part of the mouth. Its inner surface is a gaide, in some cases, 
for punctnre of a deep temporal abscess, since pus burrows between it and 
the tuberosity of the superior maxillary bone. 

An atlempt haa been made to decide aa to the character of food indi- 
cated by Nature for the beat nutrition of an animal by the character of 
his teeth. It does not always hold good, however, an, while man would 
Beam adapted to masticate both vegetable and animal food, the bat 
species have incisora, canines, and molars, and atill some are purely 
frugivorons. while others live entirely on insects. The monkey tribe 
also hae large canines, yet they live exclusively on vegetables. 

The angh of the lower Jnio marks a region of special surgical interest, 
since the temporal, temporo-majillarj', facial, external jugular and inter- 
nal jugular veins can be found in the immediate vicinity. Hence the 
necessity of caution in operating in thia region, 

THE CRANIUM AH A WHOLE. 

Holden, in his work on osteology, laya great stress upon the relative 
situation of the various iw/'resses of the different regions of the cranium, 
since, " like all other ai'ches, the oranium transmits a shock toward its 
buttresses." 

Thus, the frontal bone is supported by the malar bones and the -j 
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wings of the eplienoid; the parietal hones by the temjwral bones; the 
occipital bone by ite entering the base of the skull and adjoining the body 
of the Bphetioid. 

It may, therefore, often bo possible to predict the direction of the 
courat of a fracture, produced bj transmission of a force applied to the 
vault of the cranium, by a knowledge of the exact seal at which the 
force was first applied ; and, by a thorough familiarity witli the surgical 
bearings of tlie special cranial foramina, and the parts which lie in close 
contact with the different portions of each of the cranial boneB, to predict 
symptoms which may be subsequently developed. 

By far, the greater proportion of the blows received by the bead Ja 
applied to ihepariolal rcgiwi. This bone rests upon the temporal hone, 
which is weakened by the following cavities and foramina : the meatus 
auditorius externus and internus, the tympanum, the cochlea and aemi- 
circulur canals, the a({nieductua Fallopii, the jugular fossa, the carotid 
canal, the opening of the Eustacliian tube, the Olusserian fissure, and 
other smaller canals. It is, therefore, extremely probable that a fi'actnre 
of the parietal bone will extend in a direction to involve some of these 
special portions of the temporal bone. 

It has been argued in the past, by Malgaigne, Velpeau, and BteUrd, 
that the analogy between the head and a sphere will account for many 
of the phenomena of transmitted force, producing the' so-called ** frac- 
ture by conlie-coup;" and since, a sphere, when struck smartly, is most 
apt to break at the point immediately opposite to the point where the 
blow was received, such an analogy would theoretically indicate a like 
effect within the skull. Practical observation seems to have proved this, 
however, to be a fidlacy, and the defect in the analogy will accouut for 
the error in deduction. 

The skull is in no respects a sphere; on the contrary, it can, with far 
more reason, bo compared to an arch, and all mechanical deductions on 
the latter basis will approximate far more closely to the facts presented 
by Nature than upon tJie previous hypothesis. It is the butlressea of the 
arch, all of which converge toward the body of the sphenoid bone as a 
centre, that feel, first and chiefly, the effects of transmitted force, and 
most "fractures by contre-coup" will be found to affect, not antagonistic 
portions of the cranium, but the supports of that portion of the vault 
which is injured. 
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VARIATIONS IN THE FORM OP TUB SKULL. 

An external view of the head may show variations in its form. These 
may be due either to age, sex, national characteristics, or mechanical 
causes. 

The skull of the infant is large in its occipital region; while its frontal 
region ia imperfectly developed; and the face is extremely small in i 
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parisoii with the skull, boing usually ouly one-eigiith of the entire weight. 
The sutures are usually Beparated or imperfectly closed, and the ton- 
tan elles are apparent. 

In childhowh the face increases in its relative size, reaching one-qaarter 
to one-third the weight of the skull; and the frontal anil parietal regionti 
also develop rapidly, giving the head a more aymmetrioal appearance. 

The sktill of IJie female is characterized by the following pecnliaritiee: 

1. The bones are individually amooiJier, lighter, and smaller. 

2. The/ace is smaller in proportion to the skull. 

3. X\iafronlal sinuses are smaller than in the male, 

4. The parietal region is Tery large in comparison with the frontal 
and occipital regions. 

t 5. The jaws are much narrower than in the male. 





1. I3BhowB theloiigiWd!iial«inlTBrtlcaliIiiiaifl«rBor Ihe feet*! bead. 1. E, OwIpltcfponUl ; 
8,4. otdjrito-meiiUl; 0,6, Irachelo-bregmallc ; 7,8, (rooto-meolol, (ATWr ByfordJ 

Camper' first pointed out the variations in the skulls of different ri 

and showed the modifications which ensued as civilization advanced, 

The more important points to which he called attention were as follows: 

1. The smallest skulls ai-e found in the Hindoo and the ancient 

Peruvian races. 
3. The largest skulls are tound in the Caffre and Scandinavian races. 
I 8. The skuUa of all rude tribes are characterized chiefly by the fol- 
lowing deviations from those of the civilized races; 
(fl) Prominent temporal regions, 
(i) Extremely wide zygomatic arnhes. 
(c) " " anterior narcB. 

id) Extreme length and strength of the jaws. 
(e) '■ " of the incisor teeth. 

if) Obliquity of the incisor teeth to each other when approiimated 

(in contrast to the right angle found in civiUzed nations). 
(y) Prominence of the points of muscular attachments. 

Anatomy and the Arte, London, ]6!1. 
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Among the devJationa in form, depemli'iit upon mechunicul 
may be euumeruted: 

1. Non-closure of the eutures (oa in chronic liydroceplmlaB). 

2. Imperfect osEification {as in rickets). 

3. ExcCBsive development. 

4. Irregularities in shiipe, dependent upon a premature obliteration 

of the sutures (synostosia), 

5. Acquired distortion, from compression, et£. (as ia the flat-bead 

Indian tribe). 
C, Mew growths. 

POISE OF THE HEAD AKD THE DIAQKOBTIO VALUE OF DETIATIOQ 
FROa THE NOBUAL AITITUDE. 

No part of the osseous system of man affords more striking evidenoe 
of his uditptutloQ fur tlie erect attitude than the cranium. The vertebral 
column forms a right angle with its base, and thus affords it a direct 
support. The coiidylos, or points of articulation, ai-e situated very near 
to tho centre of its base, by which arrangement little active muscular 
power is rcijuired to maintain it in equiltbrio. In this respect the human 
cranium differs from that of other animals, in which the condyles 
are usnallj placed much further back, especially in thoae animals where 
the head is suspended by an elastic structure (tho ligamentum nuche) at 
the extremity of a spinal column which lies horizontally. 

The head, as has been observed, consists of two distinct portions, the 
aanlurn and tlio facej the one being intended to contain the brain — the 
orgim of the mind — and the orgtiu of hearing; the other to inclose the 
organs of sight, smell, and taste. Tlio more the organs of smell and 
taste ^re developed, the gi-eater ia the size of the face and the greater its 
relative proportion to that of tlio cranium. On the contrary, the larger 
the brain, the greater must be the capacity of the skull, and the greater 
its proportion to tlie face. 

On this principle, a large cranium and a small face indicate a large 
brain, with a restricted development of the sense of smell and taste ; bnt 
a small cranium and a large face mark an opposite conformation. This 
point is of special vidiie to the naturalist, insomuch na it affords him a 
means of relatively estimating the faculties, instincts, and capabilities of 
different individnals, as well us of different classes of animals. 

Camper suggests a simple rule to estimate tho proportion of the cra- 
nium to that of the face. 

If a line bo drawn upward frcttn the side of the ckiti to the mosi prom- 
inent part of Ihe forehead, it wiU form an angle with a horizontal lino 
drawn backtoard over the external auditory foramen from the margin of 
the anterior nares; the«i;fl of the angle so formed will indicate the degree 
of development of the cranium and braiu, as compared with that of th> i 
face and the organs of sense. ^^^^| 
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Ab examples of this, these lines are so nearly coincident in the eroco- j 
dile as to form sciircely any appreciable angle; while, in the horee, it j 
meafiures 23°; in the dog, 20° to 35°; in the orang-outang, 66° to 60*; 1 
iind in the European adult, from 85° to 95°. ThiiB, we find man at the i 
top of the Bcalo of all of the animate helngs, and distinguished from the 
rest as well as by his external conformation as by his physical and moral 
attributes and his internal organization. 

The head is capable of direct movement only in one of three direc- 
tions, viz., forward, backward, and a rolary movement. By means, how- 
ever, of the cervical vortebrie, which have gi-eat mobility, the head may 
also be given a hiteral inclination, and the forward and backward move- 
ment of the head may be thus greatly increased. The different atti- ' 
tildes assumed by the bead have not on ly a physiological interest, but also 
a diagnostic value. By permitting a. free and unrestricted use of the 
head, mankind is afforded a scope of vision e(\ual to that of those animals, 
where the absence of such latitude of movement requires that the eye 
shall have such a prominence as to permit it to cover all points with dis- 
tinct vision without motion of the head. . Furthermore, were it not for 
this mobility of the head and neck, hearing would also bo rendered far 
less acute in man than in those animals who are provided with larger and 
movable ears. 

Tiio physiological acts of preltenston of food and its mastication, the 
sucking of liquids through a tube, the sicatlowing of food after mastica- 
tion, and that part of normal respiration which is performed in the larynx 
and hyoid region, are all materially assisted by movements of the head. 

Much of the grace of movement which characterizes some individuals 
depends upon the carriage of the head as well as that of the trunk and 
cttremities. The idiot' may often bo told by the motions of the head 

In convulsions, the head is usually inclined to one side, from the 
destruction of the proper balance between the antagonistic power of 
the corresponding musek's on the side opposite tlioso tlien ia active 
exercise. In Aerniplegia the same effect is produced, since the loss of 
nerve power affects only the muscles of one side. In dislocation of the 
cervical verlebrw, although an infrequent accident, the head is usually 
inclined from tlie mesial line of tho trunk; and in glandular swellings, 
and large cicatrices from burns of the lateral aspect of the neck, a me- 
chanical impediment is often produced to an erect poise of the head, 
which may demand surgical relief. 

The head is heut/orward in some types of vertebral malformations: 
in case of large growths upon the neck or shoulders, in emphysema, in 
the cicatrices of burns affecting the anterior portion of the nock, and in 
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many coaditions of llie spinal oolumu, musdea, or veaaela, which render 
the erect poaitioii painfuL 

III almost all diseases resulting in extreme dy sptum, ' s.Mc\i aa croup, 
laryngismus stridulus, laryngeal obsti'uction from foreign bodies, new 
growths, or jmralygis, growtlia in the neck, asthniu, pneu mo- thorax, heart 
lesions, etc., the head ia, as a rule, thrown backward to aSord an nnob- 
atructed channel for air throngh the mouth, uaros, and pharynx. The 
same attitude will be also perceired in tetanus, cerebrospinal meningitis, 
and brain affections of children." 

As in some cases of deformity, resulting from permanent contraction 
of the muscles which affeet tho attitude of the head, a knowledge of the 
muscles which are involved may prove of service, I append a list' ol tlw 
muscles, wliicli may assist in the various forms of distortion. 

THE HEAD ITAT BE UOVEU. 



FoTvxird by 


Backvxird by 




Rectus cap. ant. major. 


Rectus cap, post, major. 


Platysnia. 


" •• ■• minor. 




Stemo-mastoid. 


Stemo-mastoid. 


ComplexuB. 


Part of trapewuB. 


Flatysma myoides. 


Splenius tapitia. 


Spleniua capttia. 




Obiiquus cap. Bup. 


'■ colli. 


Afiited [tehen the ioiwr 




Trachel o-m aatoid. 


jaw U fixed) by 


Part o( trapezius. 


Complexus. 


Mylo-hyoid. 






Geoio-hyoid. 












DigMtrie. 







Certain muscles, which act slone upon the neck, may also assist iu 
displacement of the head from its normal attitude, among which may be 
chiefly enumerated the longus colli, the scaleni muscles, the levator anguli 
BCapulee, the omo-hyoid, and some of the deep muscles of tho back. The 
result of the contraction of any of the muscles enumerated must depend 
entirely upon the associate muscles in contraction, and upon the exciting 
cause: since, if either muscle acta in common with its fellow of the oppo- 
site side, the result wilt differ materially from that produoed by the con- 
traction of the same muscle or muscles acting without its fellow, 

' Niemeyer, Corfe, Clias. Bell, lATat«r. 

• Vogel: Diseases of Children. New York. 1870. 

* Bharpey and Quaia: Anatomy. Philo.. 1849. 
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THE HMAN FACE: ITS MODIFICATIONS IS HEALTH AND 
^ DISEASE, AND ITS VALFE AS A GOIDE IN DIAGNOSIS.' 

[^^Tbb extent to which the anatoiny of the head, as studied from the 
standpoint of physiognomy, may suggest points of practical value to the 
physician or surgeon, has not, in my opinion, received Bufficieut con- 
sideration iTi tlie popular text-books of the day. From the British and 
Foreign Medical Review of 1841, I quote the following sentence: 
''Medical physiognomy is, in miiny instances, a source of diagnosia which 
seldom fails the practitioner who is himself well versed in it; and we be- 
lieve Ihitt much of the exquisite tact in discrimination of disease, whioh 
distinguishes some practitioners and which others can never attain, de- 
pends npon the vivid perception of an eye and ear habitually familiar 
witli the lineaments, the tone, and the gestures of disease." Among the 
earlier authors, who were ignorant of many of the present methods of 
determining the condition, size, and position of organs, since the art of 
auscultation and percussion is a growth of later date, the study of the 
human countenance formed a very important part of the preparatory drill. 
The followers of Hippocrates and Gftlen were rendered perfect in their 
perceptive faculties. The former gave to us, in his maatorly work, de- 
scriptions of the symptoms of disease which arc still considered classic, 
while the latter, in his essays on the " Temperaments," ' is equally care- 
ful to note the most trivial alteration either of the face or posture. 

There seems to bo a growing tendency of late to regard the rational 
symptoms of disease as subordinate to the results of a physical examina- 
tion, and of but little value in themselves, except as confirmatory evi- 
dence. Authors frequently render the description of the symptoms of 
diseaae 80 terse and indefinite, that but few of the readers of the later 
medical or surgical works could precisely picture to themselves the ap- 
pearance of a sufferer from any of the maladies, with the pathology and 
physical symptoms of which they may bo thoroughly familiar. It is not 
infrequently the experience of the moat erudite of the profession to be 
amazed at the gift, which is posse-ssed by some leas scholarly brother, of 
making a diagnosis, which seldom errs, without the aid of the thermomt- 



' This article originally appeared in the N. Y. Med. Journal, and I an 
to Mp!iRn). Appleton for the uae of the cuts then made to illuatntte it. 

< Kuhu'H edition. 
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ter or tho st.ethoBcope: imd many an old nurse, long accnatomed to s 
weary iiiglita in watchiog the eick, can often render a prognosis ^ 
Rcems little short of inspiration when Uer ntter ignorance of all medical 
knowledge is considered. 

Despite the fact tliat some of oar beat authors have denonnoed the 
attempts of DeSnlle, Jadelot, and Seibert to establish certain facial lines 
and wrinkles as of positive value in diagnosis, and have pronounced all 
such statements as a mere fantasy, still no one of large experience can 
deny that the face may at times afford moat positive and valuable infor- 
mation. 

In 1S06, Lavater' publislicd his work upon this subject, in which lie 
discusses at great length the diagnostic value of general physiognomy. 
Subsequently, Sir Charles Bell wrote upon tho subject from a purely ana- 
tomical point of view, and, in 1834, published his "Essays upon Expres- 
sion." Banmgaertner' added iiis contribution to the subject in 1839, 
and Laycock,' in 1663, published hiscourseof lectures, with illuetrations, 
wliieh wore designed to show the various types of diathesis, and their 
hearing upon the general development. Oorfe, in 1867, publi=hed a 
series of contributions iu the Medical Timex and Qazttte, in which the 
subject was stndied from a clinical point of view, and not only the 
entire field of facial expression, bnt also that of general physiognomjt 
was pointed out to the student, so far as the cases under consideration 
illustrated any points of special interest. Fothergill,' Southey (Lancet. 
1878), S. Wilks' and Jonathan Hutchinson, have also been earnest 
workers in the same field. 

Darwin's groat work upon the expression of the emotions in animals, 
and the contributions of Connelly ' upon the typical shades of expression 
peculiar to the insane, may well be read by those who question the util- 
ity of this much neglected department of science. Tho careful stady of 
the expressions of the face, and the modifications which age produces 
in it, is at least very advantageous in furuishing a normal standaid by 
which deviations in disease may be studied. I quote from the most 
excellent treatise of Blaudin ' the following sentence : '•Those who 
neglect or seek to ridicule this mode of investigation, prove only one 
thing, that they study pathology without a proper knowledge of anatomy 
and physiology, upon which the former is founded. The morbid expros- 
eiuns of the face are an extremely useful, and oft«n the only guide of 



' L'Art de connattre les Ho[nin?3 

' Atlas. 1838. 

■ Med. Times and OaEctte, 186'2, 

* Principles ot Tlicrapeutica, ISftC 
' Essays on the Temperaments. 

• Med. Times and Gazette. 1882. 

1 Anatomic Topographique, 1B34. 
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the medical practitioner, in the caee of a very young clilld that can tell 
nothing iii regard to its sufferings." 

It is with a view to Bystornatizo and arningo tlio collected investiga- 
tions of the authors previoasly named, and to bring within the compuas 
of a ginglo article anch practical information as the anufcomy of the face 
may afford the practitioner, that I am Jed to draw professional attention 
to this Bubject once more. 

" The physiognomy of the sick preaenta innumerable siiades of eiprea- 
sion. It may assume tlio various conditions expressive of sadness, dejec- 
tion, atteotiveness, indifference, uneasiness, or terror; it may, at times, 
be smiling; occasionally menacing or 'wandering; and sometimes show 
a series of changes in rapid succession." ' 




-Tha TMUU»6rne Rug«. 

These varions conditions of the countenance may not only be the 
direct result of the influence of the ever-varying passions upon the mus- 
cles of the face, as is the case in health, but they may also be classed 
as morbid phenomena, each of which possesses some special significance. 
Chomel' lays great stress upon these variations of countenance, and 
endeavors to point out the special diagnostic value of each. 

Facial Lines and Wrinkles.— The theories of De Salle, Jadelot, 
and Seibert ' as to the diagnostic value of facial lines and wrinkles have 
had their share of support from time to time; while they have also been 
considered by some authors as speculative and destitute of any value. The 
existence of these marks may he attributable to one of two conditions, 
Yiz,, a disappearance of the fat from the subcutaneous tissues of the 
face, or the abnormal contraction of certain facial muscles, dependent 

'Williams: Prmciplea of Medicine. Philadelphia, ! 844. 

' Le^na de ctinique med. Pnria, lfi!14. 'Williams, op. cat. 
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upon some apparent irritation of tlie motor nervea Hnpplying the affwtei 
muscles. It is important, in using thcso lines uml wrinkles &3 guides 
in diugnosie, that Uio discriminabion be made between those lines which 
uro natural to tlio fuco of the sufifcrcr and those which are developed u 
a. result of tho disease. For the reason that the foee of the adult is 
always more or less marked by lines,' it must be evident that theae lines 
are a more reliable guido in tho i nfant than in later life, it their diag- 
nostic value remains unquestioned. Without entering into a discussion 
as to the merits of the question, I give the theories advanopd, for what- 
ever interest and value they may possess to the reader. The wrinkles of 
the face may bo classified into sis groups, as follows : 

(1.) Tlie Transverse Ruga. — Theso are situated upon tho forehead, 
and are formed by the action of the occipito-fi'ontalis muscle. They are 
thought to be expressive of an extreme amount of pain, arising from 
caases outside of the cavities of the body. 




I 



Fici. 15.— The Oculo-fronUI Kufrs. 



(2^) Tlie Oculo-frontal Rugca.—'i:\K&Q extend vertioally from tlie 
forehead to the root of tlie nose, and are formed by the corrugator ea- 
pcrcilii muscles. They are thought to express distress, anxiety, anguish, 
und excessive pain from some internal cause. It is said that they further- 
more indicate an iinj>erfect or false crisis; and that, in attacks of acuto 
diseases, an impending efflorescence and aometimea a fatal tcrminatiui 
may ho indicated by their occurrence. In those types of headache wbera 
the pain is very excessive, these rug» may exist simultaneously with (ha 
ones previously described. It 's stated that, when the former ragsB meet 
the latter abruptly, during the course of an acute disease, some serioot 
lesion of the brain, or its coverings, is developing. 



' Btandin, op. cit. 
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(3.) Tlie Litiea Oculo-zygomatica, — This line (the line of Jadolot) 
cxt«ndB from the inner angle of the eye downward and outward, passing 
across the face below tlie jnalar bone. It ia said to indicate, in children, 
a cerebral or nervous afferJion ; ' and, in adult life, some disease of the 
genital organs, mastnrbation or Tenereiil excess. 

(4.) The Linea Nasalis (Line of De Sallo). — This line extends from 
the upper border of the ala nasi downwiird, in a. direction more or leas 
curred, to the outer edge of the orbicnlaris niuBcle, This line is said to 
be strongly marked in phthisis and in atrophy. Its upper half (the linea 
nasalis proper) is thought to be a reliablo indication of intesUnal disaage, 
if extensiTcly developed and prominent; the lower half (the linea buc- 




calis) is supposed to indicate the existence of some disease affecthig the 
stomach. It ia claimed by Peiper that, -when this line appears conjointly 
with the line of Jadelot, it may be regarded aa a positive indication of 
worms in children, if n peculiar fixed condition of the eye exist and a 
pallor of the face be present. 

(5.) The Linea Labialis. — This line extends downward from the 
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angle of the moath till it becomes lost in the lower portion of the faoa. 
It is Dsuiilly developed in coanectioa with those dixeases %i>hich render 
breathing laborious or painful, and is more common in children than in 
the odalt as a sign of diagnostic vulue. 

(6.) TliB Linsa Oollateralis Nasi. — This line extends from the nose 
downward to the chin, in a semicircnlar direction. It lies outside the 
linea bnccalis, the linea nasalis, and the liuea labialis. It is thought to 
be a reliable guide to diseases of the thoracic and abdominal viscera.' 

Color of the Face. — The color of the face is subject to variations 
which, to the eye of the medical adviser, aSord unquestioned auti 




diagnosis. Flushing of the face, a^ evidenced by a difFnsed' 
which is of a transient character, is very common in wo 
from irregularity of the menstrual period and during the menopauEe. In 
plethora, especially after exertion or excitement, an unnatural rednen 
of the face may occur, associated with symptoms indicative of oerebral 
hyperaemia. Pressure of tumors, either of the neck or thorax, npon the 
sympathetic nerve may create an abnormal dilatation of the capillarieB, 
thus resulting in a redness of the skin, with an increase of temperatiOT 
of the affected region; while section of the sympathetic nerve, althongli 
a rare form of accident, would result in a like condition.' Itei patehet 
occnr on the cheek during an attack of croupous pneumonia. In wast- 

' Corfe, Med. Times and Gaz., 1807. 

■ M. Foster: Text book of Physiology, London, 187a 
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ing affections of a chronic character, especially of the lungs, such as 
pbthisis, cancer, etc.. a circumeoribed redness over the miiliir Uonea, 
known aa the "hectic flush," ia usually present. It may occasionallj- 
aSect only one cheek." where only ouo luug is diseased. Pallor of the 
face is the rule during convalescenca from any severe disease, and in 
patients long deprived of sunlight.' A waxy pallor exists in chronio 
Bnght's disease, which renders the skin almost transparent. In the 
ohill of fevers and malarial attacks, a dusky paleness is usually perceived; 




Fm. IS,— TheUnHCoUBWnUaNul. 

while in cases of hemorrhage, where the loss of blood has been sufB- 
cient to produce constitutional eftecta, the pallor of the face assumes a 
peculiar leaden color.' A greenish tint is present in profound attacks 
of aniemia and during chlorosis,' giving to the face an appearance sim- 
ilar to that of imperfectly bleached wax:. 

Malaria and cancer are often manifested by a lighl straw color of 

Stilie: General Pathology. Philailelphia, 1348, 
WiUiams, op. ciL 

Charles Bell: TreatisB on Surgery. London. 1828, 
Niemeyer: Text-book of Practical Medicine, New Yott, V^V. 
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the face, although it may occasionaHy result in the deep yollow of janii- 
dice.' In the early etagee of janndice, the sclerotic coat of the eye and 
the comerB of the mouth first sliow the yeUow color, althongh the dis- 
coloration soon tends to becomo diffused over the entire face. A blut 
tinge exists in those cases wbera the venous return to the right heart is 
obstructed, or where, from any canse, the oxygenation of the blood is 
imperfectly performed. It occurs, therefore, in cyanosis, asphyxia, the 
fevers, certain dieeases of the pulmonary organs which interfere with 
the circulation, and In diseases of the heart which render its action weak 
or imperfect. In cases of poisoning from nitrate of silver, the Ekin 
assumes a still deeper blue tint than in those cases above mentioned, and 
the staining is permanent. In Addison's disease of the supra^ronal cap- 
sules, a dark-broion color of the skin results, which may bo either uni- 
form or in isolated spots, and, in severe cases, almost rival the pigmen- 
tation of the negro. The redness of erysipelas is usually accompanied 
by an cedema which renders the face intense and shining, and often 
causes a markedly altered expression of the countenance. 

The face is the seat of many of the eruptions, some of which are confined 
almost exclusively to it, while others are usually found in that region 
before they appear elsewhere. It would exceed the limits of this chapter 
to enter into the description of the characters which stamp e^ich of the 
various eruptions, since they can be easily learned by reference to any of 
the special treatises. 

Corfe suggests as a guide to the student in physiognomy the follow- 
ing table, which designates the prevailing changes in the complexion of 
the face in the course of the more common disorders. While it is not 
possible to construct any table which shall give all the information 
desired upon so important a subject, still this one may prove of some 
value as a means of aiding the memory: 

In cerebral disease the oountenanoe ia lethargic. 

In emphysema " " livid. 

In pulmonary cedema " " dusky and distrened. 

In paetimonia. " " dusky and flushed. 

In pleurisy " " pale and aiixiouo. 

In phthisis " " pale and thin. 

In malignant disease " " sallow and thin. 

In ict«ruH " " yellow and thin. 

In renal disease " " thin, pufTj. and anaenifo. 

In peritonitis " " anxious and dragged. 

In uterine disease. " " sallow and taagganL 

Marshall Hall * thus describes a countenance which ho considere typ- 
ical of the acute form of dyspepsia: "This affection is accompanied by 
some paleness or sallowness, and a dark hue about the eye. The lips are 

Reynolda; System of Itedicine. London, 1871. ^^^Hj 

On Diagnosis. Loudon, IB17. ^^^^M 
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slightly pale unii livid. The cntaaeoiis vessela exudo a, little oilj perei)!- 
riition, and the inusclea of the face, and especially of the chin and lips, 
are affected with u degree of tremor, particularly on any hurry or snr- 
priee, or on speaking," 

The hut' of the gkia may be deepeocd, resembling that of plethora, in ' 
the coDdition of utheroma, associated with a gouty heart. 

The condition of cyanosis, if met with in babies, indicates a congenital 
malformation of the heart or some imperfection in ita development. It ] 
is, therefore, a moat serious symptom. 

A purplisli color of the face, when iiaaociated with rapid respiration 
Hud other symptomB of phthisis, Euggeets a biul prognosis, as it indicates i 
extensive disease. 

When, in young subjects, the face appears vascular, and the featttres i 
"blurred aa to their outlines," especially if the lips and aim of the nose 
appear full and prominent, mitral disease may be reasonably suspected. 
In adults, a stmilar condition is met with among women at the meno- 
pause, and it is to be explained oa the result of a semi -paralysis of the 
vaso-motor nerves associated with low arterial tension,' 

An nnmitural smoothness of the skin of the face of adults in middle 
life, if a marked pallor co-oxists, may often he a guide to the detection of 
chronic Bright'a disease. The skin is usually dry, and perepiration is 
excited with difficulty. 

Phthisis often produces a pallor with a peculiar greasy, unctnouB skin; 
the same may be also met with in aortic disease. 

The dry, aniemic, and "parchment-like" skin tightly drawn over the 
(ace, and showing a tortuous and visibly pulsating temporal vessel, if seen 
in the old, canally indicates changes in the viscera; but, when met with 
in young men, syphilis may be strongly suspected to exist. 

The Fokehead. — Fothergill ' thus clearly puts the clinical aspects of 
this region: " The forehead is important. When well vaulted it forma a 
purt of the nervous diathesis. When broad and vitther low, it usually 
goes with a stalwart frame and a bulky body. The lofty brow is usually 
accompanied by a thin flank and a ' weasel-belly 'indeed, with small 
digestive viscera, aud a hability to indigestion; the broad, low brow goes 
usually with a square abdomen, large digestive organs, and good assimi- 
lation — with gout looming in the distimco, or even actually present. It 
may be protuberant from excessive ossiikiation of the centres of the fron- 
tal bones, and this is apt to be found with defective development of the 
rest of the bones, and wide fontanelles, aa e^en in hydrocephalic infanta. 
It is also seen in the rachitic forehead. ' The head of the child in rickets 
is generally unusally large, the vertex flattened, and the forehead promi- 
nent, broad, and square, with considerable expansion at the centres of the 
parietal bones,' Sometimes the sutures remain open; at other times thoy 
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are closed prematurely, and then the growth of the cranium in arrested, 
and the child remains a child in intellect, or is a cretin or an idiot, 
Imbccilitj, however, is not always acoompanied by a small cranium, lu 
strumous children with a syphilitic taint, the forehead may become 
protuberant and project in front of the face. Here the arrested develop- 
ment of the facial bones intensifies the deformity. In Bomc cases, t^e 
forehead carries with it a moral Bignificance. There is tho broad, cbur- 
iiated forehead, the forehead Jeremiah recognized when he said, 'Thon 
hadst a whore's forehead, thou refusedeat to bo ashamed.' The woman 
with this forehead will deny pregnancy with tho most unblnahing effron- 
tery; and is utterly untruthful when anything connected with morals ia 
iuToWcd, Then the forehead may manifest one single copper-colored 
spot, pathognomonic of syphilis. Ulceration nf the forehead is alwaya 
syphilitic, except when the result of a wound. The scars an 
significant and suggestive." 




yio. IR.—AcquSred detormlty ot tlio noao sjid mouUi. 

Thb Nosh. — The nostrils are of some practical interest from a B 
cal point of view. They dilate forcibly and rapidly in difficult respiration, 
when produced by disease;' and itching of the nostril is regarded by 
many authors as a valuable diagnostic sign of intestinal worms.' The 
niiae seldom points directly forward, being, as a rule, slightly inclined 
toward the right side. This fact is explained by B^clard as the restUt of 
the habit of wiping the nose with tho right hand, since, in Ictt-hai 



' Sir Charlex Itelh Eeeaj-a oi 
' Peiper. op. oit. 
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people, tho opposite deflection exists. The nose of a fiice perfect in its 
outline Blionld be one-third of the length o't tho distance from the root of 
the hair to the chin; but, in certain races, tlie variation from this rule 
affords a special physiognomy, Tho integumunt which covers the nose is 
very firmly attached to the muscles underneath it by a cellulo-fatty layer. 
Blandin ' lays great stress upon this fact aa explaining the infrequency of 
(edema of this region, and as an effort on the p;irt of Nature to preserve 
the nniformity of contour of the nose, which would bo seriously impaired 
by any local BweUing of the face, were tlie skiTi over the nose loosely 
attached. Tho nose is extremely vascular; hence tho cuatom of Burgeons 
to replace severed portions of the organ, even if completely detached, with 
a hope of obtaining union. Among the undents, amputation of the nose 
was practised upon tlie oriminal classes, and tlie operation of rhinoplasty 
was iirst suggested as a means of relief for those so disfigured, 

The redness of the nose after an attack of crying indicates a connec- 
tion between t!ie sympathetic supply of tlio capillary vessels of the nose 
and that of the capillaries of the liichrymal apparatus; hence any form of 
irritation of either of theae localities is liable to be accompanied by symp- 
toms referable to the other.' Injury to the nose, resulting in fi'ucturc, 
often leaves a permanent facial deformity, and, even when no evidences 
of seriona injury can be ascertained by external examination, cerebral 
ajTuptoms are liable to follow, as fracture of the base of the skull may 
result, from a transmission of the force through the perpendicular plate 
of the ethmoid bone.' Vascular tumors of the region of tlie nose are not 
uncommon, while a promineoce of the capillary vessels of the nose is met 
with in the aged as the result of a defect in the contractile power of their 
coats.' 

Marked elevation of Iho nos/ril is regarded by some authorities * as an 
indicator of pain within the cavity of tJto thorax. 

In pyiemia, there is either a singular absence of all expression, or a 
countenance which exliiblts a stupid indifference to all surroundings. 

When a sunken bridge to the nose exists, there is suggested at once a 
strong probability of inherited syphilis; and this is still further confirmed 
if the patient has had the "snuffles" in infancy. 

Over-indulgence in alcohol gives to tho tip of the nose a redness and 
a tendency to small tuberosities upon tJiat region; while chronic indiges- 
tion or constipation, especially if associated with disease of the pelvic 
viscera, may produce a similar result in women. 

The Eyb. — •' It may appear to many a supt^rfiuous task to attempt to 
jndge of the character of an individual by a glance at his face, but, what- 
ever maybe thought of the possibility of laying down strict rules for such 

* Op. ctt. ' Blandin, op. cit. 

* Holden: Human Osteology. London, 1855. 
' 1, opt oib > Marshall Hall, op. oit. 
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judgment, it is a fact of every-do-j occurrence that we are, almost without 
reScction on onrpuxt, iinjiressed favorably or nnfaTorabiy with the tfiupt^r 



and talents of others by the 
face acqairea its expression iiV. 




xprosnion of theii" countenance. The 
1 from bodily habits, injuries, aad from 
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intellectual or Beosual pursuits, so that we m lv jioss from the loj 
expanded forehead, with the smill well formed month, of tbs ji 
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plier, down to tho bUuIIow front and protruded muzzle of the n^o, 
whose habitfl are moro bcHtial than those of the unimala he chafiea for the 
support of Ilia life."' 

The intimate com m an i cations between tho eecond, tho fifth, the 
seventh, and the sympathetic nerves, through the media of tho ctliary, 
oLic, and Meckel's ganglia, would lead us tu expect that the eje should 
exhibit, in its altered appearance, the dcrangenient of internal structures. 
" When a glance of this organ is caught, what a field of mute expression 
is open to llie mind! Thia silent and instructive iudcx of the whole 
man may be briglit or dull, heavy or clear, half shut or unnatarally ojien, 
snaken or protruded, fixed or oiicillating, straight or diatoiled, staring or 




Fia. at. 

Tm. n.—The Hternol iipppKraace ot tbe DontuJ tjt and 
loner vuttbuii *, outer cuKhiu: i, pun«tk UchrjiiuJlKi 8. « 
fold. 

Fin. S3.— Showing the ■ppe&rauce o( the talood-Teweli In conJusotJTltli. 

twinkling, fiery or lethargic, anxious or distressed; again, it may he 
watery or dry, of a pale blue, or its white turned to yellow." ' 

I quote the following suggestions from Fothergill's late pamphlet on 
Semeiology: "Tho cornea may bo affected, and is chronically inflamed by 
syphilis about puberty, and until about seventeen. Under proper treat- 
ment it may clear up; but if neglected, permanent opacity may result. 
At the union of the cornea and the sclerotic a ring is sometimes seen: 
this ia the arena senilis. It indicates advancing age, as its name implies; 
but it is necessary to have clear ideas on the subject, else error may arise. 
There are two forms of arcns: one very suggestive and of evil omen; the 
other without any significance. The latter being tho more pronounced 
of the two, careless observers have oftea been misled. To take the inno- 
cent form first may be well. It ia very distinct, with sliurply -defined 
outlines and a clear cornea. It is calcareous in its nature, and is very 
common in hale old people; especially persona \i-ith light-bine eyes. It 
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correepontis to the bony plates found in birds at the poini 
of tha cornea to the sclerotic. It has no significance; but the other form 
tella of tisBue-decay. This areas has badly defined edges; while the 
cornea is liazyund clondy from fat -granules being scattered thronglioul 
it. It is more pronounced under the eyelids, where the arcus ia often to 
ho seen Vfry distinctly, when scarcely recognizable in that portion which 
is exposed to light. It ia often -well, then, to lift the upper eyelid when 
in doubt; as when the question arises as to whetlicr or not there be t&ttj 
degeneration in the fibres of the heart. Arcus is a bow: annulua a ring. 
It is arqus senilis, not ann ulna senilis. Then as to tbo pupils. Some- 
times the iris is tbo seat of infiummation; and the formation of a tnberde 
at the inner or frco edge of the iris ia common in syphihs. Then the 
pupils may be of unequal size. Contraction of one pupil is often found 
in aneurism of the aorta. When tlie pupils are both contracted, and 
severely contracted, then the suspicion of opium poisoning ia aroiued, or 
indulgence in cough-lozengea containing opium." 

The pupils, may bo contracted or widely dilated, insensible to or 
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intolerant of light, oscillating or otherwise, unequal in size, or changed 
from their natural clearnosa of outline, "The noble arch of the brow 
speaks its varied language in every face of suffering humanity. It may 
be overhanging or corrugated, raised or depressed; while the lid of the 
eye, an important part of thia vault, exhibits alternatioua of puEfiness or 
hoUowness, of smoothness or unevennesa, of darknesa or paleness, of 
aallowuesa or brown discoloration, of white or purple, Linoa intersect 
this region, and the varied tints are perpetually giving new color, new 
feature, new expression, by their shadows."' If the frontal muscle acts 
in connection with the corrugator supercilii, an acute deflection upward is 
given to the inner part of the eyebrow, very different from the geuerul 
action of the muscle, aud decidedly ex[iressive of debilitating pain, or of 
discontent, according to the prevailing cast of the rest of the countenance. 
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An irregularity of the pupila of the two ejea indicates, as a rule, pressure i 
upon nerve-centres or upon the motor oculi nerve. In adynamic fevera, 
the eyes are heavy and extremely Blug-gish, and are, aa a rule, partially 
covered by the drooping eyelid; while in certain forms of mania they 
are seldom motionless.' This latter peculiarity is also often noticed in 
idiocy. 

The inner sarface of the eyelid is a valnable guide to detect the pres- 
ence of anemia, since it (^hows a pallor which is in marked contrast to the 
redness of heaJth. 




"he eye is apt to be vascular after an eicessive indulgence in alcohol. 
In Bright's disease, a small collection of fluid may of ten be detected beneath 
the conjunctiva, which might be mistaken for a tear; it can be moved, 
however, while a tear cannot be without causing ite disappearance. 

' Connelly, Ued. Tiroes and Oaz., ISei-'S. 
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A squint of tho eye is a moat significant clinical point ii 

]ns of infanta. It may, nt first, bo alight, but it tends to become per- 
sistent as the disease advances. Internal squint often indicates the pret- 
ence of a congenital or acquired hyperopia. 

In the so-called "Bell's paralysis," duo to failure of the facial oerre, 
the eyelids stand wide open and cannot be voluntai-ily closed, since the 
orbicularis puipebrarum mnscle ia paralyzed. This condition may be 
further recognized, if unilateral, by a enioothnesB of the affected side, 
since the antagonistic muscles tend to draw tho face toward the aide oppo- 
site to the one in which the muacHlar movement is impaired; an inability 
to place the mouth in the position of whistling, since for this act the two 
sides of the face must act in unison; loss of control of saliva, which 
dribbles from the corner of the mouth; and a tendency to accumulation 
of food in the cheek, since the baccinator mnacle no longer acta. 
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When the third pair of nerves are affected upon either side, then 
eyelid cannot be voiuiitarily raised, for tho levator palpebraa muscle fails 
to act; and the eye is caused to diverge outward, since the external i-ectus 
muscle, not being supplied by the third ^air, and haying no counter- 
balancing muscle, draws tho eye from its line of parallelism with ita 
fellow. In photopholiia, attempts to open the eye create resistance on 
the part of tho patient, since the entrance of light causes pain; while, as 
death approaches, or in the state of coma (save in a few exceptions), the 
eyes are usually open, In cardiac hypertrophy, an unusual brilliancy of 
the eye ia perceived,' since the arterial syfitem is overfilled from the addi- 
tional power of the heart. A peculiar glistening stare exists during the 
course of scarlet fever, which is in marked contrast with the liquid, len- 
der, and ivat«ry eye of measles.' Many diseases of the eye itself tend to 
greatly alter the normal expression of the face. Prominently among 
these may bo mentioned cataract, glaucoma, cancer, staphyloma, ejtoph- 



Loomis: Lectures on Diseases of the Bespiratorj Organs, Heart, and Kid- 
neys. New York. 1874. 

' J. Dugan, quoted bj Haviland Hall: DiffBrential Diagnoab. Philadelphia, 
1878, 
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thalmnB, iritis, conjncctintig, amaurosis, episcleritis, pterygium, strabia- 
mna, etc., bnt the special peculiarities of cacli need not bo here described. 
Abnormalities of the pnpils may afford the practitioner material aid 
in diagnosis. The pupils are found to bo diluted during attacks of dya- 
pncea and after excessiTe mnsculnr eiertion," in the latter stages of 
aniesthesia, and in cases of poisoning from 
belladonna and other drugs of similar ac- 
tion, A contracted state of the pupils ■ 
exists during alcoholic excitement, in the 
early stages of anieathesia from chloro- 
form, and in poisoning by morphia and 
other proparutions of opium, pbysostig- 
min, chloral, and aomo other druga. Pur- *'"'. ».— piHrjgimn. 

alyaig of the third cranial nerve creates a dilated condition of the pupil of 
the same side, since that nerve controls the circular fibres of the iris. 
Spinal sclerosis often prodocea a failure on the part of the pnpil to respond 
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to liffht, hut it still contracts when accommodation of Tision for near 
objects is demanded. 

Growths within the deeper portions of the orbit tend to create a dis- 
placement of the eye forward, and thus to cause au apparent increase of 
that organ in size, A similar condition may also result from abscesaes 
or the growth of tumors within the cavity of the jintrum. In the so- 
called Basedow's disease,' an abnormal prominence of the eyes uccompa- 
niea a simultaneous enlargement of the thyroid gland. 

The eyelashes, if abnormal, not only in themselves create deformity, 
but alao, by causing irritation of the conjunctiva, produce an alteration 
in the normal eipresaion of the eye. 

TuF, Ears. — " The ear is often instTuctivc. It may contain otolites, 
pathognomonic of gout. Or as Professor Laycock insisted, the lobe may 
bo red, full, and glistening, as if the stretched skin was about to crack. 

' M. Foster: Teit-Book of Phyaiology, third tniition. London. 187B. 
' F. von Niemeyer: Text-Book of Practical Medicine. TransUted by Hackle; 
anil Hunipijrej. New York, IMflO, 
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TIuE is common in gonty pereons in middle »ge. As nutritioii 1 
lobe may become wrinkled. It gaea with the skin of the face to a gntt i 
extent. A wrinkkd ear-lobe with a face seamed with wrinkles usquIIt 
goes with extensive but very chronic visceral cirrhosis. Here the skin is 
very dry and imporapirable. Then the ear may be deformed by othe- 
matoma, most commonly seen in the general jiaralysis of the insane. A 
discharge from the ear should always claim careful attention; chronic 
otorrhceanot rarely ends in meningeal inflammation and death."' 

The Chebk. — The cheek is capable of a great variety of movement 
During the reception of liquid or solid food into the mouth, it is of the 
greatest asaiBtance, since by its movements the two acta arc greativ 
facilitated; during mastication, the buccinator muscle helps to force the 
food between the jaws, which are brought into apposition and rubbed 
together; and, finally, the cheek can act aa an important factor ia pro- 
ducing that peculiar type of countenance which is eo strongly indicatirc 
of the desire of taking nourishment. Tho respiratory motions of the 
cheek are manifested in the acts of gaping and blowing, and in the exhi- 
bition of intense passion, in wliich the malar region is markedly m 
sympathy with a general excitation of tho whole respiratory apparatus. 

" The cheek may become the mirror of the soul. When the feelings 
are gay. it ia drawn outward and upward; but, when the mind is de- 
pressed or saddened, it is drawn obliquely downward. If those move- 
ments be carefully noted, it will bo perceived that the movable point of 
the cheek is situated in the immediate vicinity of the naao-labial groove," 
This is due to the fact that tho attachments of several of the small facial 
muscles at about this point tend to draw the anterior part of the cheek 
outward from the line of this groove. It may be noticed, as a matter of 
interest, that, when the mental impressions are slight and triviid, no 
traces of their effect upon the face are left upon the cheek; but, when 
they are of a serious or prolonged character, deep and permanent grooves 
are formed, which ai-c of interest to the physiognomiGt as an indication 
of the temperament, and to the medical adviser as oft^n of positive value 
in diagnosis. "'In the young child, the cheek, which is at nearly the 
same instant alternately moistened with a tear or decked with a smile, 
preserves in the healthy state the roundness which mai'kg that happy ago; 
hut in the adult, the cheek, on the contrary, presents numerous lines and 
wrinkles, and this appearance becomes still more apparent as old age ap- 
proaches."' Tiiere are, howeverj lines in the cheek of the aged which 
should not be mistaken for evidences either of the temperament or of 
disease, since they are produced simply by the approximation of the jaws. 
Lavater,' in his work upon physiognomy, locates most of the sentinmb 



' Fothergill: Semeiologj. 
■ Blandin, op. cit. 
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• Op. cit, Hunter's edition. 
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of the face in the cheek, wnil drawa compariBons between the base and 
jealoQs face iind thnt which ia generous und noble, as a support to his 
theory. 

" The color of the cheek varies much, both as a direct result of the 
passions and from special diseased conditions, which have been mentioned 
previously in this article. In fear and envy, the cheek is usually pale 
and colorless, while in love, embarrassment, or anger it is often uncom- 
monly red. To the physiulogist, these changes are a beautiful exhibition 
of the svmiiathy which exists between tbe mind and the circulatory and 
respimtory systems, which are seldom inlluenced except simultaneously. 
The changes in the cheek which aSect expression, like the respiratory 
motions, depend chiefly upon the influence of the faciul nerve; and thus 
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it is that children and females, in whom the nervous system is is generally 
more susceptible to impresaionB, also present, to the greatest degree, more 
or less tnmsient modilicatious of the check. The cheek suffers a diminu- 
tion in its fat as age advances, and when the fceth have been lost the 
approximation of the jaws forces the redundant cheek outward; and its flat- 
cidity, from the loss of fatty tissue, throws it into folds, whicli are not 
present in the face of the infant."' 

The cheek approaches a triangular form in the infant, bnt it becomes 
quadrilateral when the teeth are developed; and in theoldman, as the teeth 
are lost, it again returns to the triangular form aa in infancy. The fact 
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tliat tho maxillorj' sinua is very imperfectly deTeloped iu the cMld, auJ 
gradually increaaes as age advances, explains to a greut extent why ths 
triaugular form tends to become quadrilateral; and tho frequency of il>- 
normal protruaiona of this region is explained by growths or the accnmn- 
latton of fluid within this cavity. The chaugss in the cheek produced b; 
advancing years are also illustrated in its color. " In the child, the bright 
rose tint, which accompanies exertion and frequently the hours of sleep, 
bespeaks health and general activity; but in adult age this coloring tendt 
to disappear, and in old age tho cheek often assumes a striated redne*. 
which is due to an abnormal dilatation of the capillary vessels, especially 
the veins.'" The vaBcularity of the cheek renders tho occurrence of a 
tile tumors common in this region ; iind the elasticity of the tiasaea affordi 
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an anatomical explanation of the little disfigurement which follows the re- 
movjil of largo portions of the clieek, in case surgical interference ii 
demanded from any cauae. 

Tub Lips. — Certain deformities of the face are common in the regioo 
of the lips and mouth. Among these may be mentioned the condition of 
deficient closure, which is the normal condition of the hare, and to which 
the term " hare lip " is applied. This deformity may be aa asaociated with 
that of fissure of tho hard ]mlate, and often with imjwrfect development 
of the soft palate; and thus not only ia tho countenance impaired, bat 
the power of aiiokinfj, natural to the infant, destroyed, and tho artico- 
lation of words subswinently rendered imperfect. The vaacalarity (rf 
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the lips renders tiie dovolopmcnt of erectile tumors of this I'egioti not iu- 
frequcnt; while hy^icrCrophy of the tissues forming the lips may occur an 
one of the tjpes of faciul deformity. 

Tlie lips of the young child are very mnch longer i n proportion to the 
face than thoae of the adult, and their increased length renders the act of 
sucking easier to the infant thnn if the teeth were present, since the lips 
can be made almost to cross each other and thus closely embrace the nip- 
ple. When the teeth are formed, the excessive length of the lipa dimin- 
iehea and the expresaiou uf the face is thus greatly altered; while, in thu 
old man, as the teeth are lost, the lips again become very long, which ac- 
coantfl for their projeotiou forward when the mouth is closed, and which 
gives to the face of those advanced in years the peculiar pouting expres- 
sion so often seen.' The excessive length of the lips in the aged further- 




often renders the articula- 
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mure acts as a hindrance to mastication, 
tion of words extremely indistiiiut. 

In sickness, if the angle of tlie mouth i>e depressed, pain and languor 
may be read; and, when the corrugator supercilii musde cooperates with 
the depressor muscles of the mouth, acute sufferiug is proclaimed.* 

Extreme pallor of the lips is observed in excessive hemorrhage, in 
purpura, in chlorosis, etc. ; deep lividitj denotes a defective oxygenation 
uf tho blood, and occurs chiefly in diseases of the Inngs, heart, and 
larynx; while pale lividity occurs in cases where the circulation of the 
surface is languid or imporfuct.' In pa.iaful affections of the abdominal 
organs, the upper lip is usually raised and stretched over the gums or teeth, 
so as to give a diagnostic expression to the countenance, which is con- 



' Blandin. op. ait. 




• Harahall Hall. op. cdt. 
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Biderod by some as of great value. In anasarca oE the face, l 
and chei'ks are most affected, since the aiibciUaneous cellular tissue in iheie 
regions admits of distention more readily than in those regions whenj it is 
not so loose. 

Depohuities op the Face. — Among the extraordinary def ormitiea of 
tlie orbital region, may be casually mentioned those rare cases of alisence 
of the eyes, and tho union of the two orbits, as reported by Tenon and 
Bartholiue. The eyelids may also be found deficient or united at birth' 
and occasionally turned in or out, when the skin and the conjunctiva are 




Fio St.— lipoma ot the note. <Afl«r Hamilton , ) 
of unequal length. The last type of deformity is most frequently iJ 
suit of cicatrization of the tissues of the face, following an injury; while 
adhesions of the eyelids to the globe of the eye maybeeitheracongenital 
defect or the result of inflammatory processes. The pupils may be ab- 
sent at birth, or may be partially incomplete;' while deformities of this 
aperture may also bo acffaired as the result of adhesions between the iris 
and the cornea or the crystalline lens, or as the result of an operation in 
which portions of the iris arc excised for the relief of glaucoma. 

The entire absence of the face at the time of birth has been recorded 
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Ijj Lecart, Curtius, and B^clurd; wliile in numerona iuBtunceB the median 
jmrtions of the face have been absent, or the existenco of deep contml 
fissures in the face haa been detected. Cases are on record where all 
evidences of the existence of the nostrils are absent, termed ■' anarina ; " 
those where the moutli has been found absent, termed " astomia ; " and 
those Tfhere a double nose haa existed, as recorded by B^clard. In these 
abnormalities, as in those where the cranium has been partiallyor totally 
wanting, an arrest of the process of developmentat an early stage of foetal 
life must have occurred, the date of which in pregnancy may be roughly 
estimated by the extent and situation of the deformity. In cases of senile 
atrophy of the foreheiid. the bones are sometimes completely absorbed, 
and hernia of the encephalon may thus be spontaneously produced. 
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Tumors of the face alfta\a create a deformity, which is confined to 
the anatomical region alfected, some of nhich have already been referred 
to m this article in the treatment of certain of the special features. Many . 
conditions of the face, which may properly be spoken of as deformities, 
are dependent upon disease. Some of those which affect the eye and its 
appendages, and others which are due to injury of nerves or to disease of 
nerve centres, will be described later on, among the special types of phy- 
siognomy which are of interest in their bearing upon general diagnosis. 
Severe types of ulceration, as it occurs in lupus and carcinoma, often 
create so extensive a destruction of tissue as to give rise to hideous de- 
formities, but they have no s{>ecial bearing upon the diagnosis of the ex- 
isting disease. 

Special Types op Face,— Many of the apecitic forms of disease 
have their special piiysiognomy. As examples of thisfact, "scrofulous 
children inherit either u velvety skin, diirk-brown complexion, dark hair. 
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: brilliant eyee, and long liishee, witJi the liuoauM 
drawn and Gspreseive; or a fair complexion, thick and swollen nose, broail 
chin, teeth irregular and developed late, inflammation of the Meibomian 
glands, ecrofalous ophtlialmia, eruptions of the head, nose, and lipa, ami 
enlarged cervical glands." ' 

The facial eipression of idiots and imbeciles is described bj Dr. Long- 
don Down at length. The following (juotation ' is an abbreviation of his 
investigatione: "Their eyes are obliqne, and the face simulates theUoD- 
golian type. There are semilunar folds of skin at the internal canthos 
of the eye (the third eyelid of the bird). The lips are thick, especially 
the lower one; they are often marked by transverse fissures; also, they 
arc often deficient in muscular power, so that the SHliva dribbles. The 
angle of the jaw is obtuse, while the ears are placed nsnally far back. 
The month is arclied, the tongue large, rugous, and fissured, while tu 
papillse are enlarged." 

Hippocrates' describes a characteristic expression, which baa beca 
called after him t!iG"facie8 Hippocratica." in which the eyebrows sn 
knitted, the eyes are hollow and sunken, the nose is very sharp, the can 
are cold, thin, and contracted, ivith marked shriveling of thelobolee; tie 
face is pale and of a greenish, livid, or leaden hue; and the skin aboat tbe 
forehead is tense, dry, and hurd, This type of countenance is a mgM 
frequent indicator of impending death from chronic disease, or in an 
acute form of disease which has been unnsnally prolonged. 

The "facies stupida" is digtinguished by a dulness of ezpreesion. 
which is its chief characteristic. A peculiarity exists as regards the eyes, 
which are extremely dull, and resemble those aoen in alcobolic stupor. 
This type of countenance is identical with the so-called " typhoid ftwe," 
since it is most frequently met vith either in connection with tjpbtnd 
feyer or with the typhoid condition associated with some other dtseue.* 

Another type of countenance to which attention is frequently drawn 
is called the "pinched countenance." Ifc can be produced artificiallybj 
exposure to cold, and is characterized by an apparent decrease in the mu 
of the face, with a contracted and drawn expression of the features, and 
pallor or livid color of the skin. It is said to exist most frequently ia the 
coarse of acnto peritoneal inflammation. 

" In the long list of diseases which tend to shut off the supply of air to 
the lunga more or loss suddenly, and in those accidents, such as chok- 
ing, strangulation, smothering, drowning, etc., where the same effect U 
accomplished, thesymptons of apncea are manifested in the face by Snshing 
and tnrgidity, at firat, and, later on, by a livid and purplish color. 



■ Williams, op, cit. 

•J. MilnerFothergiU:8emeiology, leeo. 

' Prognostics (Adama's translatiun). 

'FinlayBOni Clinical Diagnosis. Philadelphia. 1378. 
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Teins of the neck become markedly ewollen, and tbe eyes seem to pro- 
trade from their Bocketa. A loss of conscionsness, and possibly oonvnl- 
sione, precedes death." ' 

The countenance of extreme aniemia ie eeen in those caaea where, 
from Bndden or gradaal hemorrhage, the prognosis is rendered alarming. 
Tbe phenomena which attend this mode of dying are pallor of the face, 
with a peculiar leaden or clay-like bne,' cold aweata, dimness of visionj 
dilated pupils, a slow, weak, irrcgalar pulse, and speedy insensibility. 
With these symptoms are frequently conjoined nausea, restlessnesfl and 
tossing of the limhe, transient delirium; a breathing which is irregular, 
^^^lilng, and, at last, gaaping; and conmlsions before the scene cloaes. 




Fig. 40.— Face arier Remonhmgt, (Modlfled trom Corfe.) 

The expression of the countenanue is typically marked in certain of 
the inflammatory diseases of the eye.' " In strumous ophthalmia, ^be 
child's brow is kuit and contracted, while the ala nasi and the upper 
lip are drawn upward. Those muBclea which band to exclude the light 
from the inflamed organ, without shutting out the perception of esterniil 
objects, are called into action; tlius producing a peculiar nnd distinctive 
grin. In severe cases, the child will sulk all day in dark corners, or, if 
compelled to stay in bed, will bury the face in the pillow, since the exolu- 

' Watson: Practice of Physic (Condie'B edition). 

* Sir Charles BelJ, op. cil. 

* HaTii^s Walton ; 0[>erative Ophtlialiaic Surgery. Phtladelphi&, IR58. 
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Hioii of all light tenda greatly to diminish the Buffering. If brought to 
the window, tho eyes are shitded with the liiuida or the arms; and, if the 
eye be opened, a profasioa of hot, Bcalding ti'!irs will ent^r the nose and 
give rise to sneezing, or flow over the face and c^iuse excoriation of the 
adjoining part^." This s])ecial intolerance of light secma to be a chief 
chariicteriBtic of this Ij-pe of trouble, since it is often out of projiortion to 
the redness which indicates tho extent of the inflammation present. In 
catai-rhal oj)htha1mia, the inDiimtnation seems to be confined to the ooa- 
junctiva and the Moibominn foiliclea. The eyelida are glued togetlier bj 
the lashes, which are bathed in t!ie excessive secretion of the coajanctrraor 
of the inflamed follicles; and a redness of the surface of tho eye, withaoBM 
pain and uneasiness, is the only other symptom of special diagnostic valu 
Tho condition of iritis is characterized by a redness of the solerotio; ft 
change in the color of the iris, and in its general appearance, as compMtd 
with the healthy eye; an irregularity in the pujiil, produced by adhodon 
of the iris to the adjacent structures; possibly immobility of the pupQ. 
as the result of such adhesions; andavisibledeposit of coitgnlablo lymph. 
The pupil, in acute iritis, seldom dilates in the dark, on account of the 
intense congestion which exists,' and it is usually smaller than that of 
the unaffected eye. Some pain and ex- 
cessive photopliubia are usually also 
' prcsL'nt in attacks of acute iritis. Then 
is something very peculiar in the expres- 
sion of the countenance of a jierson suf- 
fering from amaurosis, by which alone 
the physician may almost recognize tho 
disease. "Such a patient enters a room 
with an air of great uncertainty us to 
movement, the eyes are not directed 
toward snrrounding objects, the eyelida 
are wide o[>eu, and the patient seems gat- 
ing into vacancy. This unmeaning stare of the face is due, in great 
measure, to an absence of that harmony of movement and expression 
which results largely from the information obtained by the exercise of 
vision."* This seeming stare at nothing is not observed iu patients 
who are blind in consei]uence of opacity of the crystalline k-na or of 
its capsule, (', e., in consequence of cataract. They, on the contrary, 
while they cannot see, still seem to look about them, as if they were 
conscious that the power of sight remained iu the retina, although 
the perception of objects was shut out from it. Patients aillicted with 
cataract, who cannot detect the existence of a gas jet or a candle in a 
dark room, are not fit subjects for operation, as the existeuce of trouble 




' See tlie oxperiinenta of Hosso, quoted by Michuel Foster. 
' WatBoii, op, cit. 
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behind the lena may safoly lie surniised; since the periphery of the lens 
seldom becomes opaque to such un extent ns to prevent the perception 
of liglit by the retina, even if tlie outline of obgecta cannot be per- 
ceived. 

It is a fact well known among oculists, and one which often helps them 
materially in diagnosis, that the defects of vision, occasioned by impair- 
ment in the power of the muscles whit'h.control the eyeball, cause the 
patients unconsciously to assume a position o/ZAeArarf' which tends to 
assist them in the use of the affected eye. So diagnostic are some of the 
attitudes assumed by this class of afflicted people tliat the condition which 
exists may be told at a glance as the patient enters aroom, by one thoroughly 
familiar with the diseases of this important organ. The explanation of 
this tendency on the part of this class of patients, lies in the fact that any 
loss of power in the ocular museloa immediately shows itself in the per- 
ception of every object, as it were doubled; and it is to overcome these 
double fnia^ea that patients almost instantaneously discover their ability 
to get rid of the annoyance by some special attitude which, of course, 
depends upon the muscle which is weakened or paralyzed. 

It will be necessary, in order to make you clearly understand the 
mechanism of this peculiarity, that the separate action of the six muscle 
which directly act upon the globe of the eye be considered. 

The action of each of the ocular muscles may be given, then, as 
follows, with the proviso that many of the motions of the eye are not 
the result of tho contraction of any single muscle, but often of a number 
acting either in unison or successively. 

The superior oblique muscle tnms the eye downward and outward. 

The inferior oblique muscle turns the eye npwai-d and outward. 

The superior rectus muscle turns the eye upward and iuward. 

The inferior redvs muscle turns the eye downward and inward. 

The internal rectus muscle turns the eye directly inward. 

The external rectus muscle turns the eye directly outward. 

This statement as to the above muscles reveals nothing which would 
not be immediately suggested by the insertion of each, with tlie excep- 
tion of the superior and inferior recti muscles, which, besides the 
action their situation would naturally suggest, tend also to draw the 
eyeball inward, on account of the obliquity of the asis of the orbit and 
the same obliquity of the muscles, since they arise at tlie apex of the 
orbit. The action of the oblique muscles is. as any one familiar with 
their origin and insertion would naturally surmise, to control the oblique 
movements of the eyeball. 

Now, as soon aa any ono of tliese six muscles beomes pressed upon 



' An extract from the author's late work , Tlie Ajiplied Anatomy of the Ner 
laSystem. New Yort. 1881. 
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null weakened by the presenco of tumore, iiiQammaiory ctxadn 
lis, or other caiiscg, the patient at once perceives double imaffes, andii 
order to get his eye into such a relative position with that of the healthy 
side aa to enable tiieni both to focus upon the sume object in a natnral 
manner, the patient soon leama to bo move his liead as to compel the 
two eyes to look in parallel directions. 

Averysimple rule can l)e suggested by which tlie reader may be en&bled, 
not only to tell in what direction a putit^nC will move bis head in aue uj 
special muBcle be rendered weak or utterly ui^eleBs, but also to diagnoae 
the muscle affected, when y<ui look at the patient, withontany knowledfc 
of his history. Tlie rule may be thus stated : 

In paresii of any of the ocular muecleg, the head is so dejlecied from 
Us normal position /hat the chin is carried in n direction corresuondiity h 
the action of the affected muscle. 

Thus, in paresis of the externa] rectus,' the chin would be carrin! 
omtward toward the injured muscle, while in paresis of the intenul 
rectus muscle the head would be turned away from tlie side on which the 
muscle fails to act. In case the enperior ob1ii[i!c miiiicle is'impaired. the 
eliin would be carried downward and outward, while in the case of the 
inferior oblifjuo muscle the cliin would have to be moved iipwai-d auil 
outward to benefit the vision of the patient. The superior and inferinr 
recti muscles, when impaired by disease or other ciiuse?, would likewise 
create a deflection of the head in a line corresponding to that of (heir 
respective uutions. 

Wlien a congenital, zonular cataract exists, the child will give evi- 
dence of its presence by the peculiai' method employed to obtain a clear 
perception of any given object which is held in the hand: instead of look- 
ing at it in the ordinary manner, the child moves the object constantly 
before the eyes so as to obtain a view of the object, aa it were by seotione, 
wnce light can only enter the chamber of the eye through the pwiphetj 
of the lens. This act is so characteristic as to be considered as almost 
pathognomonic of this congenital defect, The^e patients also fraqnently 
carry the head with the chin depressed so as to admit light through tite 
periphery of the lens, and thus to gain the aid of distinct visioa in their 
movements. 

Children suffering from glioma of the retina will often exhibit u 
yellowish or reddish metallic lustre, which apparently comes from, the 
depth of the eye. 



I tti» BD^t: nf ■ 



' While tills statement would be abeolut«lj true in theory in all 
most aokoow-ledge. as a. clinical tact, that patientB learn to uKarly dfa 
image in the affected eye when the infernal or fj-femol rectus i 
[inreBia, and to use the normal eye <>aly for Ihe purposes of viaion, thus rendertnf 
this attitude of the head le^ diagnoKtic Ihau when the oblique mmcles v* 
llfTecteii. 
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A penon suffering from chronic trachoma (granular eyelid) wiU 
manifest the diseafieil condition by a peculiar drooping of ilic upper lid, 
which gives a somewhat sleepy exprefision to the fncc. In some of the 
pictnree of Shakespeare, this typo of countenance is markedly depicted. 

In ptosis, the upper lid falls over the eye, in proportion to the degree 
of the paralysis, giving the eye a more or less closed appearance. When 
the upper lid falls so that its margin reaches the limit of the pupil, the 
patient will often throw the head backward when endeavoring to per- 
ceive an object directly in front of him. 

One of the peculiarities of cataract, especially it it be DDclear or not 
fully mature, may be noticed in the attitude of the head us the patient 
enters the consulting room, since the chin will frequently be depressed in 
order to admit light above the opacity in the lens. This is in marked 
contraet to the attitude assumed by patients suffering from atrophy 
of the optic nerve, wIjo do not depress tl:o chin, but exhibit the blank, 
unmeaning stare which is so typical of that condition. 

An exceedingly peculiar expression of countenance is observed in those 
patients suffering from epicanthus, since the palpebral fissure is smaller 
than normal and the canthuB is brought closer to the limits of the cornea 
than in health. If the condition be bilateral and confined to the inner 
canthus, the eyes have the appearance of being too widely separated. 

In glaucoma, the eyes have a peculiarly dull appearance, which is 
largely the result of a corneal opacity, while a greenish discoloration of 
the eye will be perceived in the advanced stages accompanied by an 
engorgement of the veins of the sclerotic. The eye will also he unnatu- 
rally hard and resistant to the touch. 

A dislocation of the lens iuto the anterior chamber of the eye will 
usually be munifeated by a bright zone near to the junction of the cornea 
with the sclerotic. This is due to the direct reflection of light from' the 
jjeriphery of the dislocated lens. 

la locomotor ataxia (provided that the cilio-spinal centre be affected 
by the sclerosis), a peculiarity of the pupil may often he recognized, 
since it will be small in size and will not respond to light. On care- 
ful eiaminatiou, however, it will be perceived that a certain amount 
of movement in the pupil occurs when the patient ia directed to accom- 
modate the vision to some near object. The methods employed in the 
examination of such jiatienta may be found by a reference to most of the 
later text-books on norrous diseases, as this condition is now considerod a 
valuable diagnostic point when locomotor atiixia is suspected. 

The dilated pupil, which results from paralysis of the motor oooli 
nerve, is not so wide as that resulting from the use of atropine, and is 
uBBociated with external strabismus and occasionally a slight protrosion 
of the eye as the result of a relaxation of its rausules. 

When the tears flow constantly over the cheek, some defect or atn^^ 
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urea of the irn^l duct maybe ausi)ect«d, proviiled that the puucta UcluT- 
maliii are not turned away from tiie globe of the eye from any cause. 

"Tbo coiiatenunce of chronio hydrocephalua is, perhaps, the moe; 
typical uf any of the conditions to wliiob the attention of the pbysidui 
or sargeoii is directed. In it tha frontal bone is tilted forward, so Hai 
the forehead, iuiiteiid of slanting u little backward, rises perpendimilarly or 
even juts out at i(s apper part and overhangs the brow. The parietal 
bones bulge above toward the sides, the occiput is poshed backward, »nd 
the bead becomes long, broad, and deep, but flattened on the tup. This, 
lit least, is the most ordinary result. In some instances, however, the 
flkull rises up in a conical form like a sugar-loaf. Not infrequently tba 




Fio. ta.— Detormii)' [rum coopreasion oChead, slmulattng that of liyd nx-epholiui 

whole head is irregularly deformed, the two sides being unsymmetrical. 
Some of these rarer vui'ieties of form are fixed and connate, others are 
owing, probably, to the kind of external pressure to which tlie head h« 
been subjected. "' While the skull maybe rapidly enlarging, the bones of 
the face grow no faster than usual, iJcrhaps not even so fast, and th« 
disproportion that results gives an odd and peculiar physiognomy to the 
unhappy subjecU of this calaniily. They have nut the nsual round 
or oval face of childhood. The forehead is broad, and the outline of the 
features tapers toward the chin. The visage is triangular. The great 
disproportion in size between the head and the face is diagnosiio of tlie 
disease, and would serve to distinguish the ekull of the hydrocdphftUo 
child from that of a giant. In acute cerebral disease.^, the county 
is either wild and excited or lethargic and expressionless.' 



' Wiitson, op. cit. 



' Sir ChitrlcB Bell, op. cit 
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Thoracic affections are all accompanied by more or less clionge in 
the color of the face; whereas the alteration in tlio natnral huo of the 
features is so slight in abdominal diseases, that both the intellect and 
complexion remain unaltered up to the final struggle, thougii the pinched 
and drugged features express the acute sufferings of the patient. "In 
pneumonia, the countenance is inanimate; the cheek, of a dusky hue, 
with a tinge of red; the eyelid droops over the globe; the brow ia over- 
hanging; the lips are dry, herpetic, and of a faint claret color; the chest 
is comparatively motionless, but the abdomen exhibits evidences of activ- 
ity; the skin is hot; and the respiratory acts are usnully about double the 
normal number, while the pulse ia markedly accelerated. In cases where 
dyspna-a ia extreme, the patient, entirely regardless of what is going on 
about him, seems wholly occnpied in roapiring; is unable to lie down, 
and can scarcely speak; and the face becomes expressive of the greatest 
anxiety, while the expanded nostrils and their incessant movement indi- 
cate pulmonary dietreas." ' 




rio. M.— The hydrocephollo hud (dlflerent ri 



In emphysema, the face is not only dusky but anaemic; the eye^ are 
wide open, as the patient gazes at you; the dusky redness of the lips 
bespeaks the lack of proper oxygenation of the blooii; the neck ia thrown 
backward, and the mouth ia sUgbtly open, while the clieek is puffed out 
during the expiratory act; the distended nostril and the elevated brow 
stamp the case as one of dyspncea; while the coldness of tho skin shows 
that no acute inflammatory condition is present. If wo aee, in addition 
to these facial evidences of disease, the deformity of the chest which has 
been termed the " barrel-shaped " thoi-ai, the shrugged shoulders, and 
the absence of that expansive movement so well marked in normal rea- 
piration, auscultation and i>ercuBsion can hardly make the diagnosis 
more positive. 

There are certain facial conditiona, which so clearly tell, to the stu- 
dent of physiognomy, of tho existence of that most prominent sign of 
many pulmonary and cardiac diseases, dyspnaa, that it mny be well to 
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ODiimerate llioalterationafrom the iioriiiiil countenance whicli chiefly indi- 
cate this condition. In all cases where excessive dyB])iia>a is present, the 
brows will usually be found to bo ntised; tlio cyo3 will be full, aUiring, and 
olear; the nostril will be dilated, and often it may be Beeu to idotb 
with each respiratory act; ' the mouth will commonly stand partly open. 
while its angles will be drawn outwiird and upward; the apper lip 
will be elevated, so as to show the niarglna of the teeth; and the 
utterance of the patient will be aionoayllabic, as the rapidity of breath- 
ing renders the utterance of long seotoncea a matter of extreme difiScuity. 
When we add to these symptoms those of imperfect uxygeuatioti uf the 




jiw of EmplijTieni* (Modldod tmm Oarfe.> 

bloed, as is met with in all conditions where the free eutranoo of 
air is in any way interfered witli, we can better understand how iho 
clear eye becomes stupid, as coma approaches, from the carbonic-aciJ 
poisoning, and the face cyanotic from the venous tinge of the blood. It 
thus becomes possible for the reader to picture to himself the connlen- 
anco which must exist in such conditions as acute laryngitis, spastnodii; 
and true croup, thoracic tumors (which cause pressure upon the lun^ or 

■ Lavater, op. cit. ; Sir Charlea Boll. Anatomj' of Expreasioo. London, 1824. 
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trachea), and the various conditions of the lung itself, which ioipGdu 
the entrance of air to tho orgun, but ure nat of inSammutory origin, uud 
have, fiir tliat reason, nu distinctive phyBiognomy. 

In caBes wliere renal dropsy has stamped its characteristic marks 
upon the countenance, we may perceive the signs of dyspnoea, due to 
the accompanying ojdema of the Innga, in the corrugated forehead, the 
raised eyebrow, the dihtted and waving nostrils; the corners of the mouth 
will be found to bo dniwn downward and outward, expressive of some 
disease of the abdominal cavity; the eye will be full and anxious, indic- 
ative of suflering long-continued and boriiB with patient calmness;' the 
conjunctiva may present that pellucid and bleb-like condition so often 




Fia. U.-CudJuc DyBiiiiieik. (ModiBinl from Corte.) 

deen in thi.' type of disease, and an o><lcma of the eye may greatly alter 
ita appearance; finally, the waxy pallor of the complexion and the pasty 
and bloated cheeks sliow tho profound auiemia of the patient. 

"Chronic diseases of the abdominLil cavity are usually characterized 
by a languor of the eye and an absence of that flash of alarm so peculiar to 
the acuto forms of abdominal trouble; " ' and, if attended with steadily 
increasing danger to life, the corrugated brow and eyelid, the retraction 
of the cheek, the dragged and elongated nostrils, the depressed angles 
■of the mouth, the protruded chin, and the parted lips, with the teeth 
firmly clinched behind them, still further proclaim the ei>at of the disease.' 

' Corfe, op. cit. 

• U, Louis, quotiwl by Murahall Hail, op cit. 
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Tlie pale taxe, stampcl with the signs of anxietj and distress; the 
head ruised upon two or three pillows, and the trunk similarly supported, 
the knitted brow, which bespeaks the cerebral disturbance; the nostnlc, 
waving to and fro with each breath; and the jugulars which, aa they lie 
exposed in the thront, show by tlieir pulsation or unusual distrntion 
that the Talvea of tlie heart are acting imperfectly; all may be found in 
endocardial or pericardiiil iuflanimations, or in conditions of the bean 
dependent ujwn chronic valvular disease, ' 

The countenance of each of the continued fevers is liable to receive* 
modification from ths esiatence of a complication, itsnally with some 
morbid aSoction of tlio head, tliw viecera of the tiiorai, or of the abdo- 




Ihe Pjrlorlc OriBce. 

men; tho dejection produced by tho latter of which is among the most 
imiJortant objects in tho clinical study of those diseases.' In scurvy, tlio 
dirty ashy hue of the skiu and its characteristic dryness; the bine ad 
bleeding gnms; the emaciation and the freqnent indnrationa of tbt 
intermuscular tissue of tlie checks; the sunken eyes, surrounded by* 
blue ring; and the livid tinge of the lips, make the diagnosis positive at 
once. 

In Graves's or Basedow's disease, a peculiarity of the eye is produced, 
dne to its partial protrusion from the orbit, probably from an incronse of 
the intnv-orbital fat, which stamps the disease beyond a possibility of 
error in diagnosis. In many cases, the inability to approximate the lids, 

' Corvisart: Diseases of the Heart, Gat«8'B tranalatioii. Boston, 1»]9. 

' MHriihall Hall, up. cit. 
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uiid im abBGiice of power to move the eye, on account of the paralysis of 
the mnacles from the stretching which they have undergone, furnish evi- 
dence also of diaeoGS of th^it organ wliich enhances the facial deformity. 

In Asiatic cholera, and in cMtdren during attacks of profuse diar- 
rhoia, the eyeballs sink into the orbit, a dark ecchymosis appears in the 
region of tlio eyes, the lower eyelid forms a prominent fold in the 
region of ita attachment to the cheek, the nose is pointed and sharp, and 
the lips, normally ruddy and full, become thin and sharply outlined. 
These changes are chiefly dependent upon a rapid omaciation, which fol- 
lows the withdrawal of a large proportion of the water from the tisanes.' 




s ot the Abdomlokl Oavity. (UodlQed from Coif e.) 

In chronic atrophy, the entire absence of adipose tissue in the subcuta- 
neous Htnictures causes the skin to become loose and corrugsited; while 
various mnscles become prominent from contraction (chiefly the frontalis, 
the cormgator supercilii, and the levator labii snperioria).' Thus the so- 
callcd " senile face " or " Voltairean countenance " is produced, which is 
seldom to he mistaken in the child.' 

Among the diseases of the nervona system, there are certain types of 
pfajsiognomy which are so cJiaracteristic as to be of the most positive 
Tfilne in diagnosis. Thns, in the attacks of epilepsy, "the neck at first 



* Vogel, op. citi 



' Marshall Hall, op. cit. 
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beoomes twisted, the chin raised, and brouglit round b; a serifls < 

toward one ahonlder. The features are greatly distorted. The brow a 
knit; the eyea are somotimus fixed and etaring, at other times rollinj 
about in the orbit, and again turned up beneath the eyelid, so that tlu 
cornea is covered and only the white sclerotic is to be eeen; the motitliH 
twisted to one aide and distorted ; the tongue is thrust between the teeth, 
aud, caught by the violent closure of the Jaws, ia bitten, often aeverelj: 





and the foam whicli issues from the mouth is reddened wilh blood, The 
tiirgesccnco of tiie face indicates obstruction of the Tenons circDlation: 
the cheeks hucomc purplish and livid, and the veins of the nock arc vis- 
ibly distended." ' 

Tho expressions of the countenance which are prodaced by paralyns 
of any of the special nerves of the face have striking peculiarities which 
skilful anatomist to easily detect the nerve affected. It is 
important to remember that, if paralysis of anj 
nerve be the result of any form of external in- 
jury, a danger is presented in the form of 
tetanus, which should be guarded against ij 
a quick comprehension of the t-xisting malady 
and by all known precautions, applied with 
judgment based on tho anatomical course and 
relations of the nerve affected. It Ja also well 
to bear in mind the fact, that any form of severe 
external violence about the face may, by causing 
a fracture of the bones through transmidsioD 
of tho force a])plied, cause injury to some 
special norve whose course may lie far distant 
from the apparent seat of injury. It is not infrequent to find a fracture 
of the superior maxillary bone followed by symptoms indicative of 
a foreign boi3y within the cavity of the antrum; and aymptoma ot 
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THB aUMi.lt rAOE ta UEALTH AilD DIISKASE. 

irritation of the niiaal mucoua membrane, or neuralgia of some of the 
principal nerve-truuka distributed to tLo face, may likewise follow auch 
uii accident. Violence to the vault of the skull may produce not only 
cerebral lesions and their Bubserjuent evidences in the face and body, but 
also types of local paralysis,' produced by injury to some of the more im- 
porUiD t nerve-tfunks at their point of escape from the skull, in case the base 
of the sknll has been injured.' 

" A slight tremor of the lips; a hesitation of utterance; a partial loss 
of power over tlie lips and tongue, which seem to have lost their grip, ua 
it were, over the conaoniuits: a characteristic stillness of all the muscles 
of expression; and a slight dispiirity in the pupils are the predominant 
features of the uarly stage of development of the geueral jjaralysis of the 
insune." ' In those rnre cases whure tho facial nerve of both aides is im- 
paired, symptoms similar to those mentioned above eiist, except the 
tongueboaitsnormal capabilities of movement, save in the perfect articula- 
tion of the labial consonants only, and that a complete absence of facial 
expression ia present. "An open mouth; a loss of control over the saliva, 
which constantly dribbles; an awkwardly moving or motionless tongue; 
and an indistinct articulation render tLe labio-glosso- laryngeal paralysis 
of Trousseau and Duchenne easy of detection."' In the so-called Boll's 
paralysis,* which has been described in previous pages of this article, the 
jmtient cannot laugh, weep, or frown, or express any feeling or emotion 
with one side of the face; while the features of tho other may be in fuU 
play. "One-half of the aspect is that of a sleeping or dead person; while 
the otlier is alive and merry. This iiicongraity would be ludicrously 
droll, were it not so frightful and distressiug. " 

When, in the human subject, the hyjio-glossiil nerve is impaired, either 
as a special type of paralysis or during an attack of hemiplegia, the power 
of protrusion of the tongue from the mouth in a gtraiijhl line is lost, and 
that member becomes deflected toward the side which is paralyzed, since 
the genio-hyo-glosaus muscle is unopposed. A disease of rather rare oc- 
carxeuce, in which tho hypo-glossal nerves of both sides are paralyzed, 
and, in addition, the orbicular muscle of tho mouth, and, not infre- 
quently, the intrinsic muscle of the larynx, is described by Duchenne; ' 
and it has since been written upon, by most of tlie later authors, under 
the names of glosso-labio-laryngcal paralysis, glossoplegia, etc. In this 
type of disease, the tongue lies motionless and trembling in the floor 



' Bolden, op. cit. 

• The reader is referred by the author to hia late treatise: The Applied Ana- 
tomy of the Nervoufl Sjatem. N. Y., 1881. 

' W. H. Oairdner, Article on Medical Phrsiognomy, in Finlayaon'a CUnical 
DiagTiOBta. 

'Finlaysoa. op. cit. 'SirCharlea Dell, op. cit. 

* De I'electrisation localiaee, Paris, 1801. 
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of the mouth, if all power of motion be pamlyaod; bat, 
only eiista, it can be im]>erteutly protruded with difficulty, and is 
blingly and filowly retracted. If ono side be aSected, the Boimd 
bccomea full and prominent, in comparisoa with the aSected Bide, when 
called into action. The peculiar trembling character of the movement 
of the tongue, ia bilateral paresis, is observed in every motion -which th« 
patient attomptB to perform with that organ, and all the motions an 
slowly and imperfectly accompliBbed. 

The most important effects of the paralytic state of the luuscles are 
shown in attempts at mastication and speech. The food is no longer 
properly placed between the teeth; is with great difficulty carried'to Uie 
back part oE the mouth; and frequently regurgitates into the month, 
when attempts are made to swallow. The saliva is secreted in large qaan- 
lities, and swallowed with extreme difficnlty, so that the patient is con- 
stantly obliged to expectorate. 

Daring the fit of exacerbation. In an attack of tetanus, the aspect of 
the sufferer is sometimes friglitful. The forehead is corrngated and the 
brow knit, thus expressing tho most severe type of bodily suffering; the 
orbicularis muscle of the eye is rigid, and the eye itself staring uid 
motionless; the nostril is widely dilated, indicating extreme dyspnoea 
tlie corners of the mouth are drawn back, exposing the teeth, which are 
firmly clinched together; and the features, as a whole, have a fixed and 
ghastly grin— the Bo-called "risus aardonicus." During such paroxysms, 
as in those of epilepsy, the tongue is liable to become protruded between 
the teeth and be severely bitten. 

In chorea, the facial muscles participate in the general eccentricity rf 
movement. Watson ' thus describes the peculiarities of this strange affec- 
tion; "The voluntary muscles are moved in that capricious and fantastiiv 
way in which we might fancy they would be moved, if some invidble 
mischievous being, some Puck or Robin GoodfelJow, were behind the 
patient and prompted the discordant gestures. With all this, the ortio- 
ulation is impeded : there is the same perverse interference with the mns- 
cles concerned in the utterance of tlie voice. By a strong figorc of 
speech, tho disorder might be called ' insanity of the muscles.' " 

In catalepsy, the patient lies often with eyes open and staring, yet 
without expression indicative of life; more like a was figure or a carpw 
than like a living subject. Tho features may be made to assume snjex- 
pression, no mutter how abgni-d, as the tiesues have their normal pliability; 
and they will remain bo placed until again mechanically altered. Thii 
same pecnliai'ity is also present in the muscles of the extremities, ami 
forms one of the distinguishing tests of the disease. The mental facul- 
ties are in abeyance, and all power of voluntary motion is lost Thi 
sensibility of the body seems also to bo lost. 
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The deformities of face and intellect which seem to be the result 
of residence in special atmospheric conditions, or certain well-deSned 
localities, are illustrated in that race of people found in Valaia iind the 
adjoining cantons of Switzerland, called "cretins." Many of these 
wretches are incapable of articulate speech; some are blind, some are deaf, 
and some suffer from all of these privations. " They are mostly dwarf- 
ish In stature, with large heads, wide vacant features, goggle eyes, short 
crooked limbs, and swollen bellies. The worst of them are insensible to 
the decencies of N'atnre, and in no c1iis« of mortals is the impress of hu- 
manity BO pitiably defaced. They are usually the descendants of parents 
afflicted with gottre." ' 




-Parlld Fkntlrala of Ibe Facial Norro from DJaease near thp Vons Varolii. iModineil from 



In that long list of pathological conditions iu which the brain may be 
subjected to more or less compression of its substance, there are certain 
signs of positive value in diagnosis which may often assist the medical 
practitiouer to locate the disease. Thus, in depressed fracture of the 
inaer tablet of the skull, where the signs of external injury are abaent; in 
abscess within the cranial cavity; during tho course of meningeiil inflam- 
mations; in apoplexy; in the development of intru-cranial tumors, etc.. 



' Watson, up. cit. 
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the eyelids will asDiUly bo closed and immovable; the pupils geaenSj di- 
lated or irregular, and always aliiggiah and leas sensitive to light than in 
nealth; the breathing will be slow and stertorous if coma exists; the spe- 
cial senaea will be in abeyance; and the temperature will be either norm*! 
or increased. The evidences of a paralyzed condition of certain of the 
cranial nerves may also exist, and thus afford an additional meana of de- 
termining the exact scat of the disease. A rigidity of certain muscles, it 
present, usnally denotes some special irritation of the nerves which supply 
thera, and it is, therefore, seldom present in cerebral softening, but frs- 
c|uently bo in those cases where paralysis is produced by pressure upon 
nerve-centres, or when descending sclerosis aSeots individual nerve-hbree 
iriaing from the seat of the lesion. In cases where the fifth cranial nerve 
has been impaired by pressure, injury, or disease, the prominent symp- 
toms are a redness of the conjunctiva on the side of the face supplied by 
the affected nerve; insensibility of the cornea, nostril, and tongue on Uu 
same side; a dnlness of hearing; a partial or eomplefco loss of smell, sight, 
and occasionally of taste also in the anterior two-thirds of the lateral half 
of the tongue; and a diseased state of the gums, similar to that observttd 
in scurvy. 

A paralysis of one side o/flte/ace, if associated with a hemiplegia of 
the opposite side of the body {crossed paralysis), is one of the most valu- 
able signs of a lesion <a the upper part of the pons Varolii. The facial 
paralysis may be confined to the motor oculi, trigeminus, or facial ncrve=. 
While many typical varieties of countenance, which are of value m 
the diagnostician, have been omitted, since the limits of a single chapter 
have possibly been already over-stepped, still it is to be hoped that the 
facts mentioned, although they are but fragmentary jottings, may tend 
to kindle among the medical profession a renewed interest in a BubJMt 
which is rapidly being lost sight of, ind the value of which is often 
ignored. It is not to be expe(;ted that sight alone can guide the medical 
attendant to unerring diagnosis; but that it may prove of the greatMt 
value as an aid, cannot, I think, be disputed. It is to be remembered, 
however, tiiat a direct perceptive faculty, like that of touch, hearing, or 
smell, grows loithuse, and is capable of unlimited development. As with 
the musician, an instrument which at first produced discords beoomet. 
under skilful hands, one of melody; so the enlightened and accomplished 
practitioner may often see at a glance what, to one unaccustomed to note 
facial changes or to interpret their meaning, would escape detection un- 
less a special effort be made to note and record systematically the poon- 
liarities of each particular feature and auatomical region of the face anil 
the records afterward stndied, as the mariner studies his chart before In- 
attempts to direct his vessel through channels with which he is not per- 
fectly familiar. 
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CHAPTER in. 
THE BLOOD-VESSELS OF THE HEAD. 



The blood-vessela of the head require, possibly excepting those of the 
neck, moro constant study on tlie part of tlie surgeon than those of any 
other region. They arc in such intimute relation with nerves and impor- 
tant organs that snrgical interference, unless Bcientifically performed, is 
especially dangerous, and may be followed by most disastrona results. 

In addition to this source of anxiety, a large proportion of the wounds 
received, which are apt to create injury to neighboring vessels, are situ- 
ated about the head; and cancerous tumors, or those of a malignant type 
wliicli are liable to be associated with hemorrhage during their alcerative 
stage, are especially common about the face. 

Cirsoid aneurisms of the scalp, vascular tumors of the orbit, or injury 
to the meningeal or cerebral vessels from depressed fracture of the cranial 
bones, also require, when present, the beat practical anatomical knowl- 
edge for their successful treatment, and they are not infrequently met 
with by the surgeon. 

It is my plan, therefore, to take up, as has been done with the bony 
points of interest, those vessels which are most frequently brought to the 
notice of the medical practitioner, requiring some steps of relief; and to 
show, so far as the limits of a email workwill allow, the points pertaining 
to each, which are of practical value or wliich afford useful information. 

One difiBculty arises, at tiiis point, from the attempt to place the nock 
where it properly belongs, viz., with the trunk, of which it Is, anatomi- 
cally, a (tart. Some of the vessels which are distributed to the head 
arise from the carotid arteries within this region, although the distance 
through which the vessel passes, in the neck, may often be very short, 
and, in many cases, of no practical importance. To give a clear descrip- 
tion, however, of the lingual, facial, occipital, and ascending pharyngeal 
arteries, their points of origin must be mentioned, and their course traccit 
hastily, until the region of the head is reached, when all important 
details pertaining to each will bo carefully reviewed. To fail to do so 
would be liable to leave the reader in doubt as to some points pertaining 
to these vessels; while to attempt to consider, in the description of the 
neck, only a minor portion of some important vessel, when the rest was 
treated of elfiewhere, would certainly tliwart the aim of the author, and 
embarrass the reader. The slight encroachments, therefore, upon the 
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neck as an anutomical regiou, whicli may be noticed in the pagu3 of Uii» 
cimpter, is not an evidence of a lack of systematic arrangement, but ■ 
step that seems demanded in order to insure jmrspicnity. In fact, tho 
1 may, in some senses, be lield to include all thoae parts above the 
level of the hyoid bone, since the structures above that point are properly 




w of llie carotid, BubclsTlan, and axillary arlBriia « 
xefroixtof the u«k and chest haviog beon divided o\ 
,B artery; a. A. axillary artor/; B, comniHiicemenl of ilie bmchial nrteiy; fl,T. 
.ler; B. branch ^Ing to the peccornl mUBr?le; 10. loug th 
II, IE, aubscapulararterr; 13, 11, common carotid anei?: IS, external carotid Brtery; Kt. Islanal 

I carotid artery ; 17. 17, thyroid aiia and thyrolil gland ; 18. Bupertor thyroid arlcrr ; 18, linffual artarj'. 
BO, /oriol artery; W. (n/eriorialiialnnery; aS, cortmorv artery; S3, occipital artery; at, ptirtrriet 
auricular artery; H, ruptrflcial temporal artery; SG, infernal ma-rillam artery; 37, trantrtrt 
facial artery. 
tongne. It may be also involved in punctured wounds of the floor of the 
mouth or the lateral aspect of tho tongue. 
Its ranine branch is very superficial, and may often be aeon as a tor- 
tuous pulsating vessel, running from the base towai-d the apex < "" 
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tongue, on ita lateral border, near to the floor of tlio month. The lin- 
gual artery ia tied to relieve hemorrhage of any of ita branches, and as a 
palUatiTC measure in case of some tumors of the tongue, in order to check 
the progress of the iliBease. It has been tied as a preparatory step to 
removal of the tongue' The guide to the artery is the greater cornu of 
(he hyoid hone. 

In division of l^efranuvi of (he tongue in children, serious hemor- 
rhage is liable to occur if the ranine ressels, which almost meet at thia 
point, be severed. It ia, therefore, of importance to remember that, in 
surgical interference in this locality, the tissue should be torn rather than 
cut, except in dividing the mucous membrane, which should be done 
with care and with scissors directed away from tlio tongue and made 
blunt-pointed. 

Operation for Ligation. 

The steps of the operation for the ligation of this vessel are rendered 
diEBcult, first, by occasional irregularity of ita point of origin; second, by 
the yielding nature of the tissues upon which it roats; third, by its depth 
from the surface, and, fourth, by its relations to important structuroa. 
The operation, however, poasessea great advantages over that of ligating 
the eiternal carotid or the common carotid trunk; which ia too often 
practised, not only for tumors of the tongue, but also in cases of uncon- 
trollable hemorrhage from the tongue or wounds in the mouth. 

A straight incision should either be made obliquely downward and 
liackward, extending from a point one inch anterior to the greater cornu 
of I he hyoid bone for a distance of about two and a half inches; ova. double 
incision is preferred hy some, the second lying in the line from the tragus 
of the ear to the stcnio-claTicular articulation. This should be one and 
a half inches in length, and its centre should correspond to the level of 
the greater coruu of the hyoid bone; while the first incision should meet 
the second, and extend along the upper border of the liyoid bone. 

The akin and platysma being carefully dissected, and the underlying 
veins avoided, the artery will be found contained within the lingual 
triangle, whose boundaries are aa follows: above, the digastric muscle; 
below, the hyoid bone, and, externaUy, the external carotid artery. 

The hypo-glos»al nerve, us it crosses tlie external carotid artery, lies 
just above the Ungual's point of origin; and th& thyro-hyoid Itranch of 
this nerve crosses the lingual artery on its way to the muscle of the same 

The artery will, in the largo majority of cases, be found in close rela. 
tion to the hyoid bone among the looae areolar tissue at the bottom of the 
wound. 

Care must be taken, in applying the ligature to the vessel, that the 

1 See report of J, W. Howe in Med. Bdcord, Sept 10th, 1831. 
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pharynx be not opened, aa ito walls form the floor upon which tUe a 
rests. 

The veins met with in this operation are often a source of seriooi 
embarrassment to the operator. They may include either the inteml 
jugular or its lingual and facial branches. 

THE FACIAL ABTEBY. 

This vessel arisea most frequently at a poiut about 07te inch from the 
bifurcation of the common carotid. Its point of origin ia, therefore, 
abom that of the linguul urCery, from which it is usually separated bj' 
abont one-quarter of an inch. 

It is usually the largest bratich of the external carotid artery, lu 
course may be divided into a cervical a,j\A e, facial \toit\on, for convenience 
of description. The cervical portion, starting from the point of origin 
of the facial, passes obliquely forward and upward beneath the body of 
the lower jaw to the submaxillary gland, in which it lies, imbedded in ft 
groove upon its eupei'ior and posterior border. 

The facial portion begins at the submaxillary ghuid, the artery curv- 
ing upward over the body of the jaw at the anteriur inferior angU of the 
masnetcr muscle, ascending forward and upward across the cheek to the 
imgle of the mouth, then passing up the side of the nose, and, finally, 
terminating at the internal canthus of the eye under the name of Hus 
"angular urtery." 

The faciid artery, in both its cervical and facial portion, is remurk- 
ablo for its tortuosity. This is evidently demanded in order to permit of 
the muscular movements required in the performancD of tho aclt of 
deglutition, mastlca/ion, articulation, and e:rpression, without incurriDg 
a danger of compression or stretching of the supplying vessels. 

Relations of the Facial Artery. 

In the cervical portion the artery is at first superficially situated, being 
covered only by liie integument, fascia, and platysma muscle, but it aoon 
passes underneath the stylo-liyoid and digastric muaclea, and becomes 
partially imbedded in the submaxillary gland. 

In its /(/ci'a/ portion, it can at first be easily perceived by its pnl£»- 
tion, where it passes over the body of the lower jaw, since it lies very 
superficially, being covered only by the integument and tho platysma 
mUGclc. It is at tliis point, therefore, that compression of this vessel ciui 
be most effectually made, in case of hemorrhage from any of iU branchee 
n^wn the face. During its course across the cheek, it is covered by tho 
integument and a deposit of fat, until it reaches the angle of the mouth, 
when it receives the platysma and zygomatic muaclts as additional cover- 
ings. It rests, in its passage ta the angle of the mouth, upon the buccin- 
ator, (lie levator aiiguli oris, iind the levator liibii superioris musples. 
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During its entire course, the facia! rem accompanies it, but, unlike the 
I jirtery, it is not tortuoue; upon the face, it is separated from it by a con- 
' siderable interval, and lies to the outer side of the artery. 
I The branches of the facial nerve, diatributed to tlio varioaa muHClea 

of the face, crosa the artery; and the infra-orbital nerve (a terminal 

branch from the fifth cranial nerve) Ilea beneath it, being separated from 

it by the fibres of the levator labii soperioris muacle. 

Peculiarities of (he Facial Artery and Ha Branches. 
The facial artery, in abont twenty-five per cent of all subjecta,' arises 




PiQ. IS.— DiosTUn ihow\ag the taclat artury and tlie position and dxe at tbe puoUd and aab- 
■naxOloTT f^tunds (two-flttha the DUuml Eliei; p. tliu larger pan of the parotid Bland ; p', the amall 
paKwhich lies alongside Che duct ou Che msHetcr must^le ; d. the duct ot Steno before it pertanteH 
the bticdoaCoT muscle; a, Imnsrvrso Taoiol Bner>'; fi, n. brancheB of Che FbcIbI nerre emerglafc 
frmn the glaail : /. [he racial arter]> pasalDg ooc of aKn>ove In the aubinuclllBn' gUnd and asceod- 
InKOQ the (ace; tm. superflctal larger portion o( the subiuaiUlary gland lying oTertha posterior 
put or the m;Io-l^x>ld muHcle. 

by a trunk in common with the lingual. It occasionally also arises in 
common with both the lingual and the superior thyroid arteries. 

It varies in its point of origin, being often raised above its normal 

' Wyeth; EssajBon Surgical Aiiatomy. New York, IS79. 
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^^^V IgtgI, when it is thas forced to descend to icucli tlie angle of the lorn 

^^^1 ]uw. This latter vartatioii exists in nearly one-third of the cases, al- 

^^H though the artery may not neceasarily be markedly displaced, 

^^^B The facial artery varies also in its size. As a role, howeTer^ it is the 

^^^B largest of the branches of the external carotid, 

^^^K Variations in the c:t«nt of it« distribution are also not infrequentij 




present. Thus, the facial artery, in rare casea, is absent npon the I 
having its point of terminution at its submental branch. In casea of 
greater frequency, it is arrested npon the face before it reaches its iionMl 
point of termination. In both of these conditions, the ophthalmic arteritt 
are proportionally deyeloped. as a rule, upon the corre8|»onding aide ot 
the nose and in the orbit; and the transverse facial and the internal mai- 
illary arteries iire also frequently enlarged, 

The brunches of the faciiil itrtery exhibit occiiaional pocnliarilip* 
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The ascending palatine hrantih maybe triitisforred to the external carotid, 
or may be of too Binall aize to supply the soft palate, in which caae the 
ascending pharyngeal artery ia usually excessively developed. 

The tonsillar branch may be altogether wanting. The submental 
branch occasionally arises from the lingual, and, in infrequent cases, the 
facial artery sends branches of supply to the sublingual gland in place 
of the lingual artery. 

Surgical Anatomy, 

In cases of severe wounds of tlio lip causing serious hemorrhage, the 
results of pressure upon the facial of the wounded side, where it crosses 
the body of the lower jaw, are unsatisfactory, and, in a short time, una- 
vailing. This is due to the remarkably free anastomosis existing between 
ita branches with other sources of vascnlar supply. 

It is always advisable in such cases, therefore, to firmly evert the lip, 
compressing it between the lingers, and to apply a ligature to the bleed- 
ing point, if practicable. In operations for the removal of growths about 
the mouth or lips, it is customary to use firm compression of the wounded 
part between the fingers as a means uf controlling hemorrhage, rather 
than to resort to pressure over the main trunk during the process of 
excision of the diseased part. 

The situation of the vessels of the lips (being nearest to Its mucous 
surface'), and the necessity of perforation of the orbicularis oris muscle 
by the vessel, in order to reach that situation, furnishes us an important 
practical point in arresting hemorrhage in wounds of the lip requiring 
Butures. In this class of cases, the sutures should always be passed nearly 
through the entire thickness of the lip, extending nearly, if not quite, to the 
mucous surface, since, by so doing, the vessels are subsequently partially 
compressed by the sutures, and the cut surfaces are more closely and 
neatly adapted to each other. 

The angular artery (the terminal branch of the facial) has a point of 
practical surgical interest connected with it from its distribution to the 
lachrymal sac, since it passes along the inner border of the orbit to 
reach it; in cases of operation for lachrymal fistula, the sac should, 
therefore, be opened upon its external portion, in order to avoid wound- 
ing this vessel. 

Operation for Ligation. 

The facial artery may be ligated at its point of crossing over the 
body of the jaw (the anterior edge of the masseter muscle), if wounded 
npon the face, or, if the step be demanded, as a surgical procedure for 
the relief of a tumor of the face, deriving its nutrition from the facial 
artery. If, however, the tumor or wound implicate the cervical portion 
of the vessel, the artery must be tied at or near its point of origin from 
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the carotid. If the former operation be performed, the aeut of the srterj 
oan easily be detected by its pulsation; and, us it lies extremely snper- 
ficiully, it rcquiroB but an incision mude along the body of tho jaw. the 
skin of the neck being first drawn upward to briug the cicatrix in the 
neck, the division of the platysma fibres, and the encircling of the arteiy 
by a ligature. 

If the artery i« to be tied near to its point of origin, an incision 
along the line of the carotid should be made with its centre correspond- 
ing to a point (ine-qvai-ter of an inch above the level of Ike liyoid bmu. 
The posterior belly of the digastric muscle will be exposed, after divid- 
ing the integument, fascia, und the plalysma, and tho veins which lie in 
close but varying relations to the vessel at its point of origin miut be 
carefully avoided. This muscle (the digastric) lies above tho facia! 
artery, at its origin, but soon crosses it; while the hypo-glossal nerve lies 
below it, and in close relation to its point of origin. The ligature is best 
passed from below upward, to avoid the nerve and the veins which lie 
anterior to tho artery. 

Anaslomosis of the Facial Artery. 

The facial artery, through its numerous branches, anastomoses with 
the following vessels: 

(1) The opposite facial, through branches reaching the median lius gf 

tho body. 

f infra-orbital 

(2) The internal mamillary, through its < . , . , . branchOB. J 

I post, palatine 

(3) The lingual, through its sublingual branch. 

(4) The internal carotid, through its ojihthalmic branch. 

(5) The lejnporal, through its transverse facial branch. 

(6) The ascending pharyngeal, in the pharynx and soft palate. 
By meansof the fourth anastomosis, the internal and external canlidi 

have a free point of collateral circulation: while the second group of a 
tomosis serves to establish a free communication between the supt 
and deep branches of the external carotid artery. 

THE OCCIPITAL ABTEBY. 

This vessel arises at a point on the posterior aspect of the eitenal 
carotid, nearly opposite to the point of origin of the facial art«ry or 
about one inch distant from lite bifurcation of the common carotid 
trunk. Its point of origin corresponds, therefore, nearly to the loarr 
border of the digastric muscle. Near its origin, aa it dipa downward, it 
becomes covered by tbo stylo-hyoid muscle and the posterior belly of the 
digastric. The posterior portion of tbe parotid gland also covers it in this 
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locality, and the hypo-glosml nerve, winds around U, passing in a direction 
from behind forward. The course of this artery is long and winding, 
passing, at first, anterior to transverse processes ol the cervical vcrtebrffl, 
in a direction nearly perpendicular, then turning sharply in the interval 
between the transverse process of the atlas and the mastoid process of 
the tomporal bone, and passing in a horizontal direction along the outer 
part of the base of the skull, till it roaches the occiput, where it becomes 
again directed upward and ramifies beneath the integument. Its calibre 
is, on the average, the tixtA in point of size, aa compared with the eight 
branches of the external carotid artery. On its way upward, after pass- 
ing underneath the parotid gland, this artery tro uses the internal carotid, 
the internal jugular vein, and the eptnal accessory and pneumogaatric 

In its horizontal portion, it is covered by the stemo-mastoid. digas- 
tric, splenius, and trachelo-mastoid muscles, and resits upon the rom- 
plexua, superior oblique, and the rectus capitis posticus major muscles. 
Injuries to this portion are, therefore, infrequent. 

As it ascends upon the occiput, it passes through the cranial attach- 
ment of the trapezius muscle, and follows a tortuous course over the 
occiput as high as the vertex, where it divides into numerous small 
branches. This artery is the main soiirce of hemorrhage in wounds of 
the scalp, in the posterior portion of the skull. 

Peculiarities. 

The occipital artery, though usually arising opposite the facial, is 
sometimes given off from the external carotid, above or below that point. 
The extreme limits of origin vary, between one inch and three-eighths, 
and one-quarter of an inch above the bifurcation of the common carotid. 

It is occasionally derived from the internal carotid, and, in rare cases, 
it may arise from the inferior thyroid artery (a branch of the Hubclavian). 
It also arises often in common with tho ascending pharyngeal and the 
posterior auricular arteries. The occipital artery sometimes passes over 
the trachelo-jnastoid muscle instead of beneath it, but, in the rarest 
instances, does it ever pass external to the stemo-mastoid muscle. 

The posterior auricular artery and some pharyngeal arteries ai-e occa- 
sionally derived from the occipital. 

Surgical Anatomy. 
The occipital artery bears a most constant relation to the hypo-glosml 
nerve, which winds around it at about the point of origin of its sterno- 
maetoid branch, and is then carried forward to its distribution within 
the substance of the tongue. 

This has been explained as a possible effort on the part of Nature to 
protect thii tterve from tension dnriny the protrusion of the tongue, since 
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it is forced to descend from the anterior condyloid foramen before beeom- 
ing looped aronnd the vessel, and thus ample opportunity for great lati- 
'^Qde of motion is aSorded and a proportionate ability to endure etraio 
from the elasticity of the artery, which would be absent were it wound 
aroand a bony prominence. 

The ai'tery may be ligated underneath the scalp where it is sap^- 
cial, or. if neceEsity demands it, near its point of origin, or benetUi 
the margin of the digastric mtiBcle. The operation differs little from 
that required to ligate the facial, ' in case the artery requires to be tied 
within the neck. 

In cases of pulsating or vascular tumors of the scalp, attempts at liga- 
tion of the supplying vessels often are associated with great difficult 
from the density of the tissues which invest them. 

THE POSTERIOR ADHIOITI.Aa A8TEET. 

This is a vessel of small size, which arises from the posterior aspect 
cf the external carotid in the vicinity of the apex of the styloid prooen; 
this point being nearly two inches from the centre of bifurcation of Uie 
common carotid artery. 

It ascends along the styloid process of the temporal bone, in cloae 
relation with the parotid gland, till it reaches the point of junction 
between the curtilage of the ear and the mastoid process ' of the t«mpunl 
bone. At about tliis point, the artery is croxscd by the fnn'al nerve, aai 
the spinal ticcesorf/ nerve pasnes behind it, at about the siinie point. It 
then divides into two branches, an anterior and a posterior, the former of 
which anastomoses with the posterior division of the temporal artery, 
and the latter communicating with the occipital artery. 

The stylo-masloid' branch of the posterior auricular artery enters the 
foramen of that name in the temporal bone when it bears the closest rel». 
tion to the facial nerve as it escapes at that foramen after passing 
through the aqufflductus Fallopii. This vessel in young subjects gins 
off a small branch which, after passing through the Olaeserian fissnn, 
joins with the tympanic branch of the internal maxillary artery vA 
forms a vascular circle around the external auditory meatus, from whicli 
vessels ramify upon the membrana tympani. These may be a sotiroe of 
hemorrhage in wounds of that innportant part of the eiir mechanism. 

Peculiarities. — The posterior auricular artery is frequently very small 
in size, and sometimes gives off no auricular branch. It is occastoiudlj 
also a branch of the occipital artery. 

' See page 77 of this volume. 

■ One of tbe arteries which is liable to be injured in wounds of the nuotoid 
legion. See page 17. 

' For the special importanoe of thia trunk, see the vascular aappl; of the « 
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I THE ASCENDING PHARYNGEAL ARTERY. 

This vessel arises from the external carotid at » point aituatod, on the 
average, about sxx-lenfhs of an inch from the centre of bifnrcation of the 
common carotid. It is a long, slender vessel of small size placed near its 
point of origin, deeply in the neck and on a piano posterior to the 

' branches of the external carotid previonsly mentioned. It is given off 
from the posterior surface of the external carotid artery and ascends 
nearly vertically between the internal etrotid and the lateral wall of the 
pharynx till it reaches the base of the ekuU (lying upon the rectus capitis 
anticos major mnscle.) 

It divides into threo sets of branches of distribution, as follows : 

I 1st. Those distributed to muscles and nerves and directed outward. 

^^^^Bd. Those distributed to the pharynx, which pass toward the median 

^^^B line of the body. 

^^^Rd. Those distributed to the meninges of the brain, which paea yerti- 

^^^^ cally upward till they enter the cavity of the cranium. 

The external set of brandies are numerous small vessels, some of 
which supply the hypo-glossal nerve, the pnoumogastric nerve, the first 
cervical ganglion of the sympathetic, and the lymphatic glands of that 
region. 

The internal set of branches ramify between the superior and middle 

I constrictor muscles of the pharynx which they supply, and are distributed 

, also to the stylo-pharyngeal muscle and the mucous membrane of 
the pharynx. The largest of the pharyngeal branches passes inward, 
running upon the sitperior constrictor muscle of tlio pharynx and sends 
ramifications to the Eustachian tube, tonsils, and soft palate. This 
Tessel frequently is abnormally developed in case of small size or the 
absence of the ascending palatine branch of the facial artery. 

The arrangement of the brancliDs of this ascending pharyngeal artery in 
the soft palate is as follows: After passing the superior constrictor muscle, 
the palatine branch divides into two twigs, one of which arches over 
the upper margin of the soft palate on its anterior surface and Just beneath 
its mucous membrane, while the other arches over the inferior border of 
the palate in the same relative position, and thus the branches of the two 
sides complete two arterial arches. 

Tlie meningeal branches are the terminal branches of the ascending 
pharyngeal artery. They consist of several small vessels which enter the 
cavity of the cranium through foramina in the base of the skull. 

One, the posterior meningeal branch, passes thi'ough the jugular 
foramen (foramen lacerum posterius) In company with the jugular vein 
and the spinal accessory, pneumogastric, and glosso-pharyngeal nerves 
which escape through the same foramen, and also with the inferior 
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meningeal branch of the occipital artery, which enters the akall at fliB 
same point. 

A Bccond branch pRSsea through the foramen basis cranii (foramen 
lacernm meJinm) in company with the internal carotid artery, the large 
petrosal nerve, and some veins, although the foramen is largely filled with 
cartilage. 

A third branch occasionally is fonnd to pass throngh the anterior 
condyloid foramen, in company with the hypo-gloasal nerve which est^iet 
through the same fonimen. 

These branches, after their entrance to the cavity of the gknll, atB all 
distributed to the dura mater. They may, therefore, prove a sotircQ of 
hemorrhage in depressed fracture of the sknll, or in the operation 4t. 
trephining. 

Peculiar Hies, 

The ascending pharyngeal artery varies considerably in its 
of origin from the external carotid. It occasionally arises at the imme- 
diate point of bifurcation of the common carotid, or it may, in cttremi 
limits, arise from a point varying from one inch to one inch and a half 
distant from that point. It is a most constant branch of the extcnmt 
carotid, but in about eight per cent of cases,' it id either a branch from a 
trunk in common with the occipital or derived from some other soorce, 
as the occipital or internal carotid arteries. 

In rare cases,' two pharyngeal arteries have been observed, arisiDg 
from the external carotid. 

Surgical Anatomy. 

The ascending pharyngeal artery is occasioiially wounded in operations 
about the tonsils or the posterior wall of the pharyni, although its small 
size seldom renders the liemorrhage severe. One reported case of fatal 
hemorrhage is, however, on record. 

THE TEMPORAL AHTEHY. 

This vessel is the smaller of the two terminal branches of the exteinal 
carotid artery, and having a direction similar to that vessel, it seems to 
be its apparent continuation upon the oiternal surface ot the skull. It 
nsnally arises at a point slightly belom the condyle of the lower jaw, and 
passes upward: while, at this poiot also, the other terminal branch of the 
external carotid artery (the internal maxillary) sinks under the inferior 
maxillary bone. This point of origin is, however, imbedded within the 
sabstance of the parotid gland, and contained in an interspace betwoen 
the neck of the condyle of the lower jaw and the external auditory mealiu. 

As the artery is continued upward upon the face, it soon reaches the 



' Wyeth, op. cit. 'Gray; Anat. Descriptive and Si 
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cntaneons Bnrface of the zygoma (near to ite root), where it maybe easily 
compresfled. About two inches above tho zygomatic arch, it divides into 
two terminal branches, the anterior and posterior temporal arteries, 
which sgaia divide and sabdividc and ramify beneath the integument on 
the side and upper part of the head. 

As it crosses the zygoma, it is covered by the attrahens auris mnscle 
and a dense fascia which is given off from the parotid gland. 

PecuUariiies. 

The temporal artery is frequently torluous. This is most marked, 
ivever, in the aged. It occasionally gives ofF a branch of large size 
to the npper part of the orbital arch. By joining with the 

ithalmic, it may f nrnish large frontal arteries which ramify over the 

ibead. 

Tho branches of the temporal, especially the transverse facial branch, 
often present certain peculiarities of origin and distribution. Thus the 
transverse facial artery sometimes supplies the place of the facial. It 
occasionally arises from the external carotid. It presents marked varifr' 
tions in its size, and is especially liable to be large if the facial artery be 
defective or absent. 

. The parotid branches vary also in their nnmber, size, and situation of 
origin. 

Surgical Anatomy. 

In cases of excessive vascular supply to the orbit, eye, or meninges, 
ligature of the temporal has sometimes been performed," although tho 
anterior temporal ia usually the branch selected. 

The relations of the temporal artery na \tpasses over the zygomatic arch 
ai'e important to remember. It is her* covered by the temporal fascia, 
which is extremely dense and inelastic, and is crossed by one or two 
veins. It is also closely related to two large nerves, the facial, and 
auricnlo-temporal. It is on account of the temporal fascia that bleeding 
from the temporal artery should not be performed, since it not only 
prevents a free escape of blood, but also, from its inelasticity, renders 
the stoppage of the flow of blood diflicult if compression only be used. 

Again, puncture of one of the veins lying obove the artery is liable to 
generate either a varicose vein, an aneurismal varix, or a varicose aneu- 
riim.^ Injury to one of the neighboring nerves would result either in 
paralysis of the facial muscles or in severe neuralgic pains, if tho auriculo- 
temporal nerve was not perfectly severed or its structure completely 
destroyed. 

The anterior temporal artery, on the contrary, is subcutaneona and 

For points of differential diagnosis between these affectiooa, seu my work on 

--<- H. Y., IBM. 
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free from many of the objections associated with the main tmnk in cw 
ligation is demanded. It is a yessel of largo eizo and should be seleded 
(or ligature, or the operation for bleeding, in preference to the miin 
trunk. 

The pulsation of the vessel should be the gnide to the incision wait 
to expose it, recollecting that the anterior temporal passes from a potot 
nearly two inches above the root of the zygoma toward the forehead, ini 
diroction nearly horizontal, for the first portion of its coorse. 




THE INTEHNAt MAXILLART ARTBBT. 

This vessel is the deep terminal hranch of the externa] carotid, i 
which, in point of size, if not in direction, is a continuation of tlut | 
yessel. 

It pursnes a winding course under cover of the ramus of the inftriar 
maxillari/ botie from its point of origin, whero it is concealed bj the | 
parotid glaud, until it reaches the spheno- maxillary fossa, where ii [ 
furnishes its terminal branches. It may be considered physiologjcally M j 
the artery of masttcalion,' since it supplies the structures pertaining to J 
that act. 

For the sake of greater facility in describing and arranging tin | 

■Hilton: Rest and Pain. N. Y., 1ST9. 
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1 Dumeroiis branches wliich this vessel gives off, and to present in a clearer 
J form the general course of the vessel, it has long been customary with 
n anatomists to divide this artery into three portions, as follows: 

Ist. The maxillary portion. 2d. The pterygoid portion, 3d. The 
spheno-maxillary portion. 

The maxillary jwrtion extends frono its point of origin in the parotid 
gland to the anterior border of the internal lateral ligament of the lower 
jaw. In this portion, the artery lies horizontallj, and is situated between 
the internal lateral ligament of the jaw and the ramus of the jaw. The 
artery hero lies parallel with the auriculo-tcmporal nerve, and crosses 
the inferior dental nerve (both branches of the inferior maxillary division 
of the fifth pair), and is situated beneath the narrow portion of the 
external pterygoid muscle. 

The second or pterygoid portion of the artery is dc&ned by the connec- 
tion of the vessel to muscles through its muscular branches. In this di- 
vision, the artery rests upon the outer surface of the external pterygoid 
mnscle, and is covered partially by the ramus of the jaw and the 
lower part of the temporal muscle. The direction of this portion of the 
artery is obliquely forward and upward. 

The third or spheno-maxillary portion is again in close connection 
with the superior maxilla; and is contained in a fossa which that bone 
Iielps to form, termed the spheno-maxillary fossa. The artery enters this 
fossa through an interval between the Ituo heads of the external pterygoid 
muscle, at which point it lies in close relation to Meckel's ganglion, and 
it is in this fossa that its six terminal branches are given oS. 

This artery possesses less surgical interest than those situated more 
Bnjwrficially, as it is protected from injury by the base of the skull and 
the bones of the face. 

Its middle meningeal branch, however, is of surgical importance, since 
may be injured in fractures of the skull or in the operation of trephin- 

Peculiarities. 
^6ptace of origin of the internal maxillary artery is very constant, 
t in those cases where the external carotid presents either an in- 
B (^ or decrease from its normal length. 
n rare instances, however, it baa been seen to arise from the facial 

9urse of the artery often differs from that described as the nor- 
It may pass between Ike two pterygoid muscles, or perforate the 
external pterygoid at its centre; or it may bo bound to the posterior mar- 
gin of the external pterygoid plate of the sphenoid bone, in which case 
either a notch or foramen for the artery can be detected. 

In cases, when the internal carotid artery has been fonnd to be absent, 
la^e branches from the internal maxillary have been detected which , 
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have pasBed through the foramen rotundum and the foramen orale and 
thus supplied its place. In such an abnormalitj, ligation of this artei7i 
or of the external carotid would greatly decrease the blood-supply of On 
brain. 

The middle meningeal branch occasionally gives off a lachrymal brand), 
but otherwise the branches present few peculiarities worthjr of ipecul 
mention. 

Surgical Anatomy. 

The cavity of the orbit may Bometimea become the seat of guppnn- 
tive inflammation, either as the result of traumatism or the eztcnsioiiof 
inflammation from Uie oyo or its appendages, or from the antrum or Uw 
temporal or parotid regions, by means of the blood-vessels passing tbrougb 
the zygomatic fossa. Such a condition is liable to produce death by ex- 
tension of the inflammation to the brain or the cavernons sinns. Snfii 
remarkable cases as that reported by Blandin, where a fracture of the 
neck of the condyle of the lower jaw was followed by a protrusion of lh« 
eye and rapid death can easily be explained by the remarkable anaetoaio- 
sis which exists between the vessels of the zygomatic fossa and those of 
the orbit, while that type of wound which results in hemorrhage from the 
internal maxillary artery or some of its branches is seldom arrested br 
even a ligature of the common carotid trunk, on account of the extent «J 
the collateral circulation in this vicinity. In wounds of the hard paJste 
which is chiefly supplied by this artery, it is frequently difficult to con- 
trol hemorrhage on account of the density of the tissues in which the 
vessels arc imbedded. It was for this reason that Dupuytren urged esa- 
teriz.ation of bleeding points in the roof of the mouth in preference to 
attempts at ligation. Within the cavity of the mouth the soft palite 
hangs loosely at its posterior portion, and was undoubtedly designed by 
Nature to act chiefly as a valve to close the posterior nares and upper por- 
tion of the pharynx. It not infrequently happens, however, that the soft 
■ palate has to be divided in order to remove large polypi of the throat or 
nasal cavity. This operation is, however, associated with little hemor- 
rhage and the damage is easily repaired, thanks to Houx and Graefe, bf 
the steps of staphylorrhaphy. 

In amputating an elongated or hypertrophied uvula, little licmorrha^ 
is experienced, thus further showing the limited blood-supply of the 



THE INTERNAL CAROTID ARTEBT. 

This vessel which supplies the eye and brain, is remarkable for t 
number ofcurvalures that it presents in the different portions of its coarse. 
These curvatures are explained as an effort on the part of Nature to offer* 
mechanical obstruction to a rapid current of blood entering the bnufli 
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eince increased friction is tliaa produced and mucli of tlia danger to mp- 
tnre of the cerebral cupillarics from exceaai ve heiirt'a action is thus obviated. 

Ttio artery is usually studied, as to its course and relations, by dividing 
it into four distinct portions. First, the cervical portion, including all 
of the artery below the carotid canal; second, the petrous portion, in- 
cluding that part of the artery which lies within the carotid canal; third, 
the cavernous portion, wliicii inciudea that portion of the artery lying 
irithin the cavernous eious; and, fourth, the cerebral portion, or the bal- 
ance of the artery before it divides into its terminal branches. 

The internal carotid artery, as before stated, is distribnted to the 
brain, and also to the eye and its appendages, hence its surgical import- 
ance. In point of calibre it equals that of the external carotid artery. 

Cervical portion. This portion of the artery varies much in its length, 
being dependent, not only upon the point of bifurcation of the common 
carotid artery which sometimes varies, but also upon the atature of the in- 
dividual. At its point of origin this Teasel is easily accessible, being 
snperficially placed within the superior carotid triangle and lying on the 
same level with but beliind the external carotid. 

Petrous portion. The internal carotid artery within the petrous por- 
tion of the temporal bone, ascends perpendicularly for a short distance, 
then inclines forward and inward near to the inner side of the Eustachian 
tnbe, and again ascends as it passes from the carotid canal into the cavity 
of the skull. In this portion the cavity of the middle ear is in the closest 
relation, being separated from the artery only by a thin lamella of bone, 
which, in the young subject, is cribriform, and, in old age, ia often nearly 
deficient from absorption; it can therefore be wounded by puncture 
through the ear. The artery is separated from contact with the bony 
walls of the carotid canal by an investing tubular process of the dura 
mater; but it has, in direct contact with it, the carotid pleius of nerves, 
■which are derived from the sympathetic system. Fracture of the petroua 
portion of the temporal bone seldom involves the artery on account of 
ita protective sheath derived from the dura mater. 

Cavernous portion. On passing out of the carotid canal, the internal 
carotid artery, which has now entered the Interior of the skull, ascends 
s short distance to reach the body of the sphenoid bone where it enters 
the cavernous sinus,* having first perforated the layer of dura mater 
-which forma the outer boundary of that venous channeL 

' Within this sinus the following relations are important and may be shown by 
the foUowing diagram: 

Internal!}/. Extemall]/. 

Internal carotid artery. Third i^ranial nerve. 

Bixth cranial nerve. Fourth " " 

Carotid plexus of DBTvea. Ophthalmic division of the Qftb 

cranial nerve. 
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Within this sinus thearterjhos relations willi the third, fonrtb, fiftb, 
and eixth cranial nerrea and is invested by the lining membraQe conatita(- 
ing the sinus. Itremainswithin this venous cavity, till the anterior cliiuud 
process of the sphenoid hone is reached, when the course of the artery ii 
suddenly deflected upward. Periorating the layer of dura mater fonning 
the upper or cerebral wall of the cavernous sinus, it is thon received into 
a sheath of the arachnoid membrane, and from this point its fourth anato- 
mical division may be said to commence. 

Cerebral portion. This portion of the internal carotid artery Ilea ia 
Ike outer side of the optic nerve, having the third cranial nerve (moto; 
ocuU) ertemal to it, and extends to the inner extremity of the fissure 
of Sylvius, which separates the frontal and temporal lobes of the cerebmm. 
It may bo said to commence at tliat point where the artery pierces Uie 
cerebral wall of the cavernous sinus. 

I have entered thus into detail as to the course of this artery, from tht 
point at which it entered the carotid canal, as its relations may have a 
practical hearing upon fractures of the base of the skull (see page 20}, 
and, in coses of carious disease of the petrous portion of the temporal 
bone, the artery may possibly hccome involved. 

Peculiarities. 

The internal carotid varies in its length on account of abnormalities 
of the common carotid, and also from variations in the length of the 
neck. It also takes its origin occasionally from the aortic arch, and, in 
rare instances, it has been observed to lie nearer the median line of th« 
body at its point of origin than the external carotid. 

This vessel may be extremely tortuous instead of straight, for the 
greater portion of its length ; and cases are on record where the ahsenct alt 
this artery has been discovered. In one of these cases the internal max- 
illary artery supplied its place with two abnormal branches which passed 
through the foramen rotundum and the foramen ovale. 

The internal carotid artery may also occasionally give oS bnincbes is 
its cervical portion. 

Surgical Anatomy, 

Hemorrhage may occur from wounds involving the internal carotid 
artery. These wounds usually occur from a stah received in the neck, a 
gun-shot wounds involving the deeper structures of the neck. It 
may also he wounded by deep penetrating wounds received tntUin fit 
mouth, as of falling upon a pipe, pencil, etc., when held in the moatii; 
from a thrust of a foil or pointed weapon; or from a bullet wound r^ 
ceived within tlie mouth. In cases of operations about the tonsil, u 
during its removal, incision for abscess, etc., the internal carotid 
possibly be wounded and fatal hemorrhage ensue. 
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Gases of death from ulceration into this vessel in severe attacks of sup- 
purative tonsillitis are on record.' 

The ophthalmic artery arises from the internal carotid, near the ante- 
rior clinoid proceea of the sphenoid bone, and passes forward to supply 
the eye, the orbit, and portions of the face. 

It escapes from the cavity of the skull through the oplic foramen, and 
is here placed below and to the outer side of the optic nerve, which also 
eaters the orbit by the same foramen. 



V 



( the orbit taBTlng been mmoired. 

Within the orbit, this vessel passes across ihe nerve, and thus reaches 
the inner side of the same. It then runs horizontally forward to the 
inner augle of the eye, passing, on its way to this point, under the lower 
border of the superior oblique muscle, and divides, at the internal angle 
of the eye, into two terminal branches: the /ron/ai and the nasal, which 
are distributed upon the face. 

In its coarse, it gives o9 numerous branches, which are destined to 
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supply the eye and its appandagea. Theae branches are usually divided, 
for coDTenience of description, into an orbital and an ocular groap, the 
former eending ita blood only to the parts forming the orbit, while \hii 
latter is distributed to the globe of the eye and its muscles. 

The lachrymal branch is the first, and, perhaps, the largest of tin) 
branches of the ophthalmic artery. 

It is given ofl in the immediate vicinity of the optic foramen and not 
infrequently before the ophtbttlmic artery enters the orbit. 

It ia a long branch, and passes forward bcueutb the periostenm of 
the roof of the orbit until the external rectus muscle is reached. It then 
accompanies the lachrymal nerve along the upper border uf the estenul 
rectus muscle, and, guided by it, reaches the lachrymal gland, to which 
it is distributed by numerous branches. 

Terminal branches afterward escape from this gland, and are dis- 
tributed to the conjunctiva and upper eyehd. 

The lachrymal artery anastomoses with 

(1) The deep temporal artery by a malar branch which passee through » 

foramen in the malar bone. 

(2) The transverse facial artery through a malar branch which also per- 

forates the malar bone and escapes upon the cheek. 

(3) The middle meningeal artery, through a branch passing backward 

■through the sphenoidal fissure, being distributed upon the 
dura mater. , 

(4) The pn^/ieiraZ arteries, through its terminal branches in the upper 

eyelid. 

Peculiarities. — The lachrymal is occasionally derived from the middle 
meningeal artery, or from oue of ita anterior branchea. 

The supra-orbital branch of the ophthalmic artery arises from that 
Teasel at a point where the artery lies immediately above the optic nerre. 
It rapidly rises i^o the roof of tha orbit, thus tying above all the muscles, 
and, in company with t]\s frontal nerve, passes forward, between the peri- 
osteum and the levator palpebriE, to the supra-orbital foramen, where 
both the artery and nerve escape. 

After its exit, the artery divides into a superficial and a deep branch, 
which supply the pericranium, the muscles, and the integument of the 
forehead. 

The ethmoidal arteries are two in number: ^posterior and an anterior. ; 
The former, which is of small size, passes through the posterior ethmoidal 
foramen in the inner wall of the orbit, and, after giving some small 
branches to the posterior ethmoidal cells, enters the skull. After sa)>- 
plying the dura mater by its meningeal branches, it here sends its ter- 
minal filaments (nasal branches) through the foramina of the cribrifonn 
plat« of the ethmoid bone, in com]>any with filameuta of the olfacton 
nerve, into the nasal fossffi. Thi ' n . ., 



deplete both the n 



iuges and the orbit. 



F 



THE BtOOD-VKBSBaa OF THE BEAD. 



91 



The anterior ethmoidal artery passos through the anterior ethmoidal 
foramen, in company with the nasal diTision of tho ophthalmic nerve, 
ami, after supplying the anterior ethmoidal cells and the/rontal sinuses, 
it then enters tlie cranium. Within the skull, this artery, like the pos- 
terior artery, giTCS off a meningeal branch to the dura mater of the 
anterior fossa of the skull, and a nasal branch, which escapes at the crib- 
riform plate of the ethmoid hone into the cavity of the nose. 

Thep«/pcSrfli«r/erjM are two in number: asui>erior and an inferior, 
since they correspond to the lids which they aro destined to supply. 

They usually arise by a common trunk in the neighborhood of the 
pulley of tbe superior oblique muscle, but both arteries may have a direct 
point of origin from the ophthalmic artery. 

They encircle the eyelids near their freo margins, forming a superior 
and an inferior arch, which lie between the tarsal cartilages and the orbi- 
cularis palpebrarum muscle. 

The superior palpebral artery anaatomosea at the outer side of the 
orbit with the orbital branch of the temporal artery, while the inferior 
palpebral artery anastomoses at tho inner side of the orbit with the orbital 
branoh of the infra-orbital artery (a branch of the internal maxillary), 
From this last anastomosis a branch is given oft, which supplies the 
mucous membrane of the nasal duct as far as its inferior meatus. 

The/rontal artery, one of tho terminal branches of the ophthalmic, 
passes from the orbit at its inner angle, and, ascending upon the fore- 
head, supplies its pericranium and the muscles and integument of that 
region. 

Tho nasal artery, the other terminal branch of the ophthalmic, 
takes its course forward above the tendon of the orbicularis muscle, to 
the root of the nose, where it ramifies and anastomoses freely with the 
nasal and angular branches of the facial artery. 

The ciliary arteries are divisible into three seta: the short, long, and 
anterior ciliary branches. 

The short ciliary vessels vary from twelve to fifteen in number, and, 
as they pass forward to reach tho posterior part of the sclerotic coat of 
the eye, almost completely inclose the optic nerve. They pierce the 
Bclerotic at the posterior portion of the globe of tbe eye, about one or two 
lines from the circumference of the optio nerve, and are distributed to 
tha choroid coat and the ciliary processes of that organ. 

The long ciliary arteries, two in number, also enter at the back part 
of the eye, but paas forward between the sclerotio and tho choroid 
coats, one on each side of the eyeball, till they reach the ciliary liga- 
ment, where they divide into branches. These branches form two arte- 
rial circles, one around the circumference, and the other around the free 
margin of the iris, which are connected by intermediate branches of com- 
mmiication, passing through the substance of the iris. 

The anterior ciliary arteries are often derived from some of the mus- 
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cular branclies of the ophthalmic artery. They form an arterial rirck 
around the fore-part of the eyeball, within a line or two of the circum- 
ference of the cornea. 

All of these arteries anastomose within the eyeball. 

The arteria centralis reiinm is oae of the smallest branches of the 
ophthalmic artery. It pierces the sheath mid substance of the optic 
nerve, and runs imbedded within it until it reaches the retina, where it 
ramifies, its branches extending forward until the ciliai'y processes ue 
reached. 




4 



In the foetus, a small vessel passes directly throagh the Titi 
humor, within the posterior chamber of the eye, and is distribata 
the posterior surface of the capsule of the crystalline lens. 

The CEKEBKAL branches of the internal carotid artery are fourU 
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number, viz., the anterior cerebral, the middle cerebral, the posterior 
communicating, and the anterior choroid arteries. 

The anterior cerebral artery arises from the internal carotid, at the 
inner extremity of the fissure of Sylvius. It passes forward, in 
company with its fellow of the oppoaito side, in the longitudinal fissare 
which Beparatca the two hemispheres of the cerebrum, aud gives o2, soon 
after its origin, a commnnicating branch, two lines in length, which con- 
nects the two arteries, called the anterior communicating artery.^ This 
branch forma the anterior boundary of the circle of "Willis. 

ff^fionlal porTOl?. liscmding fomtal aumJntion 

P&milal c(nrvt)lulion. 

il!^[ronLil convrjation 
4°S panelal ctirjd|J SopTpsriWa] Idi 




Sylin-ujarlerjr IVJ ^\ /:,--TJ^,tal lobe--'" 

AsceiidiiigfronldarteryJi^'^^"^^'^^*™"'^ * sphenoidal artmea 
lAscending- parietal arteiy 



a. sa, -DiaiributloD o( the mWdlo c 



1 artery — partially BchematU 



The anterior cerebral arteries, aft«r curving aronnd the anterior part 
of the corpus callosnm (the groat tranaverso commissure of the brain), 
ramify upon its inner surfnco, and anastomose at the bottom of the cen- 
tral part of the longitudinal fissure with the posterior cerebral artcriea. 
By these vessels are supplied the following parts from behind forward : 
(1) the third ventricle; (2) the upper surface of the frontal lobes of the 
brain; (3) the anterior perforated space, and, through it, the corpus atri- 



' For relation of this portion of the circle of Willis to the optic nerve and ita 
effect on viaion, the reaJer ia referred to the author'a late work: The Applied 
Anatnmf of the Mervoiu SfBtem. Now Yi>rk, 1881. 
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atnm; (4) tho optic and olfactory nerves; (5) the inferior surface of thf 
frontal lobes of tho hemispheres, and (6) the corpna callosam.' 

The middle cerebral artery \s the largest branch given off from 
the internal carotid, and is in a direct axis of continuation with ths 
main trunk of thatveasol. It is contained in the fissure of Sylvina (whulk 
separates tho frontal aud parietal lobes and the parietal and tcmpon^ 
sphenoidal lobes of the cerebrnm), and within it, this artery divides into 
three branches: an nnfftrifir branch, which supplies tho pia mater inTesting 
tha frontal lobe; a posterior branch, which supplies the pia mater idtmU 
ing the parietal lobe, and a middle branch, which is distributed to tin 
Island of Reil {a collection of gray matter, called the central lobe, within 
the fiasnre of Sylvius). This veesel gives off a few branches also whlclit 
after penetrating tho anterior perforated space, are distributed to the 
corpus striatum. 

Surgical Anatomy. 

The middle cerebral artery, especially that of the left side, is, hy &r, 
the most common seat of embolic obstruction, since the upward carreot 
of blood finds a nearly straight channel from tho aortic arch to thisveateL 
Tho left side is the more frequently affected, since the common carotid 
of that side arises from the arch of the aorta at such an angle aa to favor 
tho entrance of foreign bodies floating in the blood -current; while the 
innominate artery, on the right side, leaves the aorta at an angle directed 
away from the main current, and, for that reason, frequently eeeapes tha 
entrance of foreign bodies, in spite of its large calibre. 

The symptoms produced by tlie entrance of an embolus into tha mid- 
die cerebral artery, or one of its branches, are chiefly dependent npon 
impairment of nutrition in the parts to which that artery distribntM its 
blood- Thus we usually have sudden paralysis (most frequently of tlw 
i-iijkt side of the body, since the left middle cerebral artery is most com- 
monly affected). Aphasia is also a prominent diagnostic symptom, 
since the nutrition to tho Island of Reil and the third frontal convoluiin 
ia impaired,* Consciousness ia often retained, since no compression irf 
nerve-centres is produced; and, from collateral circulation, tho paralyw 
may show a marked improvement soon after the attack. If recov6i7 
from tho paralysis takes place, it usually indicates an absorption of Hu 
embolus through a process of fatty degeneration." 

' See fuQctiona of these parts and their bearings on dm^oais in the chapttt 
on the Brain in the author's lat« work; The Applied Anatomy o( the NerfOM 
Syatem. 

' For the location of tho centre of articulate speech, and the clinical tjptBtt 
aphasia, the reader is referred to the late work by the author: The Applied 
rany of the Nervous System. 

■ 8ee my work on Surgical Oiasnosis. New York, 1880. 
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The attack, if serioua, but not im- 
mediate); fatal, is accompanied by 
coma and insensibility. 

The indications of cerebral comprea- 
gion are present, as shown by tlio fol- 
lowing BTmptoma: 

The breathing is stertarous. 

The face is fliiBhed, 

The pulse is full and stow. 

The pupils are irregular. 

No aphasia exists (as a rule). 

The paralysis is slow in improvement. 

The arteries are often felt to be 
atlieromatouB. 

No cardiac lesion exists if tlie attack 
be onconi plicated, 

A history of previous high living 
is usually present. 



The rf(S/i»c/(Vfl Bymptoms between embolism and apoplexy, proviJed 
the attack is not immodiately fatal, are best grouped as a differential 
diagnoeis 

Apoplexy. Embolism. 

Under the same conditions, con- 
sciousness is liable to be present dur- 
ing the attack. 

Tlie indications of cerebral anaemia 
exist, OS shown by the following symp- 

The respirations are normal (as a 
rule). 

The face is pale. 

The pulse is rapid and feeble. 

The pupils are uniform. 

Aphasia is diagnostic. 

The paralysis usually improves slight- 
ly within twenty-four hours. 

The arteries are normaL 

The aortic and mitral valves are usu- 
ally found t<) be abnormal. 

A history of previous rheumatism 
and endocardial indanimation is gen- 
erally detected, 

Both may have been preceded by similar attacks; bat in each a 
recQireuce is liable to take place, even should no previous history of 
a former attack csiet. 

The posterior communicaling ar/ery arises from the back part of the 
mternal carotid, and serves to join it with the posterior cerebral branch 
of the basilar artery. This artery completes, by this anastomosis, the 
arterial circle at tho base of the brain termed the "circle of Willis." 
The size of this artery not only varies in difEorent subjects, bat is fre- 
qnently larger upon one side of the body than upon the other. It may, 
in 6omc cases, present itself as a small branch of the internal carotid, 
while, in others, it may be of such large dimensions as to give the appear- 
. ance of an abnormal origin of the posterior cerebral artery from the 
nal carotid trunk. 
^Hemorrhage wilhin the cavity of the cranium may occur in one of 
e situations: (I) between tlie bones and the internal perioBteum; (2) 
sen the dnra mater and the parietal layer of the arachnoid, and (3j 
f the brain tissue or npon its surface. 

VERTEBRAL AHTERY. 

I point of origin of the vertebral artery has a direct surgical 
stance, since upon its proximity to a ligature placed around the 
t portion of the subclavian, depend, to a great extent, the chanoea 
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of recovery. In dissections mode by Dr. John A. Wyeth,' of New Torl^ 
upon aa equal number of mulc^ and females, the average distance of 
the origin of the vertebral was about otte-i/iird of an inch from (be 
inner border of the scalenus anticus muscle toward the median line, upw 
the right side of the body, while upon the left side it was almost inva- 
riably present at the point of abrupt change in the course of the enbcla- 
vian OS it arches over the first rib, which, however, corresponds to 
nearly the same relative point. The left vertebral artery is usually the 
larger in calibre, and at its point of origin its axis lies more nearly in 
the direct line of the current of blood than that of the right aide, wbich 
perhaps accounts for the increased size of the left vertebral artery. 

This artery, after its escape from the subclavian artery, 
through a foramen in the transverse process of each cervical rertebra, 
and, after pursuiug a winding courae, enters the skull through the ten- 
men magnum, and terminates in front of the medulla oblongata, by 
uniting with its fellow of the opposite side to form the basilar arteiy. 
The singular course of this vessel, which has been thus generally indi' 
cated, re<iuirea a more precise description. 

The artery first enters a foramen in the base of the transverse pro- 
cess of the sixth cervical vertebra, and subsequently posses dirMtlj 
upward through a foramen similarly situated in each of the cerritj 
vertebriB until the axis is reached. It here inclines outward, in conse- 
quence of the greater width of the atlas, to reach the foramen in tht 
transverse process of that bone. It then passes through this last-named 
foramen, and, winding backward behind the articular process of tfaa 
atlas, runs along in a deep groove on the upper surface of the posterior 
arch of that bone, and, piercing the oceipito-atloid ligament and the dan 
mater, enters the skull through the foramen magnum of the occipitil 
bone. 

This artery, previous to its entrance to the skull, is contained within 
a triangular space, which is bounded by the rectus capitis posticus major 
internally, the obliquus capitis superior externally, and tho obliqniu 
capitis inferior below. 

While within the canal formed by tho transverse processes of the tw 
tebne, this artery is accompanied by a plexus of sympathetic nerves xai 
the vertebral vein, which lies in front of the artery. The cervical nemi 
arising from tho spinal cord and escaping from the intervertebral for* 
mina. He behind the artery, so that, at these points of escape for the 
nerves, the artery is placed between the vertebral vein and the corvial 
branches of the cerebro-spinal system. As the artery passes through thi 
triangle just named and bounded, it is covered in by the rectus capitii 
posticus major and the complexus muscles. 

Within the cavity of the skull, as the artery winds around the mednlll 

' Surgical Essays. New York, 1878, 
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oblongata, it is located between the hypo-gloesol nerve und the anterior 
brancb of the sub-occipital nerve. 

Branches. — The branches of the vertebral artei'y may be divided into 
two sets: (1) Those given off vfithin the neck, and (2) those given off 
_yit hia the cranium. 
^^k Cervical Branches. Cranial BrancJun. 

^^H Lateral spinal. Posterior meningeal. 

^* Muscular. Anterior spinal. 

Posterior spinal. 
Inferior cerebellar. 
The lateral spinal branches enter the cavity ot the Spinal axis by pass- 
ing through the intervertebral foramina. They chiefly puss along the 
side of the spinal cord, close to the roots of the spinal nerves, and sup- 
ply the meninges of the cord, but some branches ai-e distributed directly 
to the posterior surface of the bodies of tfie cervical vertebra. 

The muscular branches are given off near the articular procesis of 
the atlas, and supply the deeply seated mosclea of the cervical region and 
anastomose with the occipital and deep cervical arteries. 

The posterior spinal arises at an obtuse angle from the Tertebral 
artery after its entrance to the cavity of the cranium. It passes back- 
ward around "the medulla oblongata to reach the postei'ior portion of tbo 
spinal cord, where it descends and inosculates with small vessels, accom- 
panying the cervical and dorsal nerves through the intervertebral fora- 
mina. It can be traced aa low down as the cauda equina at the second 
lumbar vertebra. This artery, at its commencement, gives off an ascend- 
ing branch, which extends to the side of the fourth ventricle of the 
brain. 

The anterior spinal artery is larger than the preceding branch of the 
Tcrtehral. It descends obliquely in front of the medulla till it reaches 
the border of the foramen magnum, where it unites with the artery of 
the opposite side to form a common trunk. This single vessel then 
descends along the front of the spinal cord for a short distance only, since 
Bmall artery, called the anterior median artery (see Fig. No. 69), 
apparently runs from one end of the spinal cord to the other, is, 
lity, formed by a series of small vessels, which enter the spinal canal 
;h the inter-vertebral foramina at the different regions of the spinal 

e anastomosing branches are derived as follows: 
I From the vertebral and ascending cervical arteries in the neck. 
B) " " intercostal arteries in the dorsal region, 
r lumbar 1 

ilio-lumbar Varteries, in the lumbar region. 
I lateral sacral | 
i^«buu tji vuwtomosing vessels is placed beneath the pia mat«r of 
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the spinal cord and along the anterior median fissure. Its 

hrunclics supply the piit mater and the auhetance of the cord, and send 

branches to the cauda eqiiiim. 

The posterior meniiifffil artury (occasionally two hranchea) ia giTen 
oH from the vertebral near to the foramen magnum. It supplies tlip 
falx cerobolli, and ramifies between the dura mater and the bone in the 
posterior fossa of the skull. 

The inferior cerebellar artery is the largest branch of the Tertebnl 
(although occasionally a branch from the husilai'). and arises near to the 
l>oo8 Varolii. It passes first between the lij^io-glossa! and pneu mo-gastric 
niTvca, then crosses tJie restiform bodies, and reaches the under aurfacaof 
the cerebellum. Here two branches are given oS, one of which passes tB 
through the notch between the two hemispheres of the curebellum, while 
tlio other ramifies over the inferior surface of that portion of the brain, 
and at its edge anastomoses with the superior cerebellar arteries wliicli 
supply its upper surface. 

This artery, by means of small brandies, supplies blood to the cho- 
roid plexus within the substance of the bruin, in the vicinity of its fonrtb 
ventricle. 

THE BASILAtt ARTEKY. 

A single trunk, formed by tlio union of the two vertebi-als in tb« 
median line, is so called from its lying upon the basilar process of the 
occipital bone. It extends from the posterior to the anterior border of 
the pons Varolii, lying undernciith the arachnoid, and is, therefore, in 
its length equal to the breadth of the pons. 

Branches. — It divides ut its anterior termination into two branches: 
i\\e posterior cerebral arteries, and in its course gives off the atUerior 
cerebellar, the posterior cerebellar, and transverse branches. It also gives 
unnamed brunches to the substance of the pons Varolii. 

The transverse branches of the basilar artery are several in number; 
one of these accompanies the auditory nerve within the internal auditoiy 
canal, and is called the auditory artery. It is subsequently distributed 
to the labjTinth of the ear. Other of the transverse branches are dis- 
tributed to adjacent ])ortions of the brain. A large transverse hrancli 
receives also a special name, being called the anterior inferior cerebeUar 
artery. It is distributed to the anterior part of the under surface of thu 
cerebellum. 

The superior cerebellar artery arises from a point near to the termi- 
nation of the basilar artery, in fact, so close to the point of bifurcation 
that many anatomists describe the basilar artery as dividing into four 
terminal branches instead of two. 

Each superior artery of the cerebellum turns, immediately after its 
origin, behind the tiiivd nerve, then enters the groove between the poM 
Varolii and the cms cerebri, then winds around the cms, opposite th* 
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origin of thfl fourth nerve, to reach th« upper border of the cerebellum, 
where it dividea into its branches, and is distributed to the upper sur- 
face of that division of the brain. 

Branches are given off from this artery also to tha pineal gland s,ad 
vehim interposiliim. 

The poslerior cerebral artery is larger than the preceding branch of 
the basilar, and is separated from it by the ihird nerve, which hes between 
the two arteries at their point of origin. It turns bacleward, at first 
parallel with the last-named vessel, and then runs outward and upward 
upon the under surface of the posterior lobe of the cerebrum, till it 
nearly reaches the posterior extremity of the corpus calloaum. Tiiia 
artery divides into numerous brauchea and anastomoses with the anterior 
and middle cerebral vessels. 

Near its point of origin, it receives the posterior communicating 
branch of the internal carotid, and the two posterior cerebral arteries 
thus form portion of the circle of Willis, which will be described in sub- 
seqnent pages of this work. 




—A diienua of the circle ef WLllia. (Af tei 
^dlTldMl ocrosa; », Ihe middle cerebral uiery: 
■nipatlBB artery ; 6. Hit pos 
■I Brtery ; B. poslerior apl 
B Tpssfl; II, tbe Inferior cerebellar artcr}". 



The posterior cerebral artery givea off a posterior choroid branch, 
' irhich, like the anterior choroid branch of the internal carotid, is distrib- 
ated to the interior of the brain. It sends filaments to the velam inter- 
poaitum and the choroid plesua. 
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CIRCLE OP WILLIS. 
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A remai-kable anastomosis exists between the vessels at the base of the 
brain, by which tho circulation, not only of the brain, but alflo of all the 
structures entering into the formation of the hGud and neck, may, to i 
great extent, be equalized, and any obliteration of one or even two of the 
larger vessels may be speedily remedied by a corresponding enlargement 
of the others. This anastomosis, which is known aa the "circle of Wd- 
lis," results from a scries of communications between the following 
branches: (1) The two anterior cerebral arteries are connected by the 
anterior communicating branch. (2) Tho internal carotid arteries of 
either side are united to the posterior cerebral arteries by the pOBterior 




communicating branches. (3) Tha posterior cerebral arteries themiielvei 
arise from a single trunk, viz.: the basilar artery, and (4) the anterior 
cerebral arteries are direct branches of the internal carotids. Thus from 
before backward we perceive the anterior communicating artery, neit 
the two anterior cerebrals, nest the internal carotid trunks, next the two 
posterior communicating arteries, next the two posterior cerebral arte- 
ries, and finally the basilar artery, where the last-mentioued Tesa^ 
converge. ' 

(■ of Willia ujion defects in vision. 



' For a diacnsaton uf the bearings of tlic < 
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^V ARTERIAL SUPPLY OF SPEGIAL BEOIOKB OF THE READ. 

In recapitulation o£ the arteries derived from the principal vaacular 
trunks o[ the head, it may bo of service to the surgeon or the medical 
practitioner to reca!! in a tabulated form the various sources of vaBCular 
supply to special stmct urea which have at times great Bmgical interest; 
and importance. 

The uENiKOEs OP THE BBAiK AND BPiNAL CORD receive arterial 
blood from the following sources:' 

(1) The anterior meningeal artery (a branch of the internal carotid). 

(2) The middle " •' { ■' " internal maxillary). 

(3) The «wi«// " " { *' " internal maiillary). 

(4) The poalerior " " ( " " vertebral artery). 

(5) The inferior " " ( " " occipital artery). 

(6) Small branches which are not specially named, but still distributed 

to the meninges. Among the.te, the more important ones are : 
(a) Branches to the meninges from the ascending pharyngeal. 
{b) " " " " " lachrymal. 

(c) " " " " " posterior ethmoidal. 

(d) " " '■ " " anterior ethmoidal. 

(e) " " spinal meninges from the vertebral artery. 
Of these branches, the anterior meningeal artery and the meningeal 

branches of the two ethmoidal and lapbryma! arteries supply the anterior 
fossa of the skull, the middle and smull meningeal, and some branches 
of the ascending pharyngeal, which enter the skull at the foramen baaia 
cranii, supply the middle fossa, while 

The tympanum' receives its blood chiefly from the following sources; 
(1) The tympanic branch of the internal ma^cillary which enters at the 

G tasser ian fissure. 
(3) The tympanic branch of the internal carotid which enters through 
a small foramen within the carotid canal. 

(3) The stylo-mastoid artery (a brunch of the posterior auricular) which 

enters the aquieductiis Fallopii through the s^^Io-7nasto'c;fforameQ. 

(4) The Vidian artery (a branch of the internal maxillary, which passes 

through the Vidian canal and accompanies the large petrosal 
nerve through the hiatus Fallopii. 

(5) The petrosal branch of the middle meningeal artery, which enters 

at the hiatus i'allopii. 

(6) Branches from the ascending jiharyngeal artery, which enters along 

the Eustachian tube. 



c Nerve, in the Author's late work: The Applied Anatomy of 

1. N. T., 18B1. 

' Darling and Ranney: £Bsentialaof Anatomy. New York. IBSO. 
' Dailmg and Kanuey, op. lAt. 
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To die of repeated liemorrhagea, while perhaps the most painless o( 
deatha, Ja the most iiwful. With each succeediug hemorrhage, dissolutiou 
ie HO distinctly intimated, and the patient so conscious that hia streogdi 
ia faei ebbing, that he clings to life. The most resolute are OTercomc 
with an anxiety which they cannot conceal, and look aronml for some 
one to delay, at least, the fatal moment. 

But if there be a sudden, hemorrhage from a vessel opened in an ope- 
ration, or from an aneurism, or from some wound, the arteries of whidi 
cannot be discovered, there is immediate danger of death to the patioit 
even while in the hands of the eurgeon. Those wlio have witnessed the 
agitation of such scenes can best judge of the importance of this enb- 
joct, 

John Bell,' in his essay on hemorrhage, though undoubtedly influ- 
enced by the defective means of arrest then eKisting, closes a par^raph 
with these words; "Were this o«e danger removed, would not tbeyoang 
surgeon go forward in his profession almost without fear ? " 

I question if even our present enlightenment has entirely dispened 
this clement of anxiety. 

Hemorrliiige is usually classed into three distinct varieties: lat. Arte- 
rial, as indicated by a bright-red color of the blood and an intermitting 
flow; Sd. Venous, as indicated by a continued flow and darker color; 3d. 
Parenchymatous, as indicated by & general oozing from tho capillariea of 
an injured surface. 

Causes primarily modifying Hemorrhage. 

The amount of hemorrhage is modified, at first, by tho number of vec- 
eels wounded, and by the smoothness of tho cut surface. 

This latter element is especially important in vessels of large calibre, 
since an injury with a dull instrument, or the rending of a vessel from 
violence, leaves tho mouth in a condition to offer more or less resistance 
in itself to the rapid escape of blood, independent of the changes which 
oocor in the coats of the wounded vessel subsequent to its injury. 

Cannes tending to prolong Hemorrhage. 

There are, however, other causes which may modify hemorrhage Jal«r 
on, and, hy prolonging it, tend to greatly increase the danger to life. 
Under this head I would mentiou : 

lat. Gravity. 

2d. High temperature, whether in the wound or surrounding atmo- 
sphere, by delaying coagulation. 

3d. Muscular ctpiratory efforts, especially in wounds of tho neck. 

4th. Obstruction to a free venous return. 
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5tli. Obstructed or delayed contraction of vessels, aa occurs in hepatic 
hemorrhage; from the teeth; from the nutrient artery of boae; from dis- 
1 ease of the vessel; and from atony of a TeBsel. 

6th. />is«Mes o/i/oorf, preveoting coagulation or usHisting exadation, 
I as In vicarious hemorrhage, purpura, yellow fever, etc 

7th. Congenital anatomical defect^' in the construction of vessels. 
Wilson's case,' coatB only one-half normal thickness. Blagden's case,* 
transparent coats — died from the pulling of a tooth, Wachamuth's case 
— death from a ruptured hymen. 

Symptoms due lo hemorrhage. — When a patient suflera from the impet- 
tions bleeding of some large artery, from a ruptured aneurism or wounded 
, viscera, the face at once becomes deadly pale, a dark circle around the 
eyes is perceived, the lips change to a blackish hue, and the extremities 
I become rapidly cold. The patient faints, revives but to be conscious of 
his danger, and faints again. The voice is lost; there is an anxious and 
incessant tossing of the arms, with that; restlessness which is the sign of 
the approaching end. The head is suddenly raised, gasping as it were 
for breath, with inexjiressible anxiety depictedon the countenance. The 
tossing of the limbs continues: convnlaive sighs are drawn; the pulse flut- 
ters, intermits from time to time, and the patient often expires sud- 
denly. 

The countenance is not of a transparent paleness, but of that clayey 
and leaden color which the painter represents iu assassinations and bat- 
tles; and this tossing of the limbs, which is commonly represented as the 
sign of a fatal wound, is indeed so infallible a sign of death, that I have 
never known any one to recover who had fallen into tliis condition. 

Treatment. — In the early centuries, when hemorrhage was with diffi- 
culty controlled, and the percentage of mortality from this source enor- 
mous, superstition frequently accompanied the defective surgical means 
at that time in vogue. Thus we find "Wolffius Sennertus, Michael Mer- 
eatcs, and Gottfried MoebJus, in the sixteenth century, extolling the 
application of toads behind the ear and in the arm-pits, as a means of 
arresting hemorrhage. 

Plunging bleeding members into tho abdomen of a living fowl had its 
adherents. The use of hot magnetic ore, boiling oil of turpentine, vit- 
riol, and corrosive sublimate were also among the cruel practices of the 
day. The actual cauteiy can be found described aa early as Galen, AI- 
bncasis, in his work on surgery, devoteaflfty-eight chapters to the cautery 
nnd its uses. All possible designs and Hhapcs were wrought from iron to 
meet the various emergencies, and plates of them published, and the spe- 
cial advantages of each extolled. Red-hot knives were first suggested by 
*' Fabricius Ab Aquapendente " as a Yaluablo improvement on former 
customs for the immediate arrest of hemorrhages during amputation, 

' IteU, Chir, Traaa., vol. viii., p. 224. 
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In the reign of Henry \\., Ambrose Par6 first aOvocated ligal 
with rules and directiouB not unlike those of ihe present day; bat for 
century it was used witli great caution, and met with much disfavor. 

Petit, in 1730, urged a compress and bandage at the stomp to modi^ 
the shape of the clot, and invented the tourniquet, known by hia name. 
In 1733, Petit's exi}ei'iments of the effect of astriugcnta on mutton w«e 
made in his endeavor to discover artificial means to /lurden the clot with- 
n a stump by local applications. 

Pouteau, soon after, advocated the ligature of tierves with the veBsel 
to stimulate the swelling of tissues, and thus cause compression of tlie 
vessel. Subsequently torsion became developed by Amnasat, V^peu, 
and Thierry. Ligature and its mechanism have been fully explained by 
Jones. Tourniquets have been modified and improved by Signorini. Skey, 
and hosts of others, and the study of collateral circulation investigated to 
a high degree of perfection by Haunoir, Porta, and Stilling. 

Transfusion has also been added, of the literature of which BluudcU'! 
essay probably best deserves mention. Acupressure, devised by Simpson 
in 1859, has proved also a valuable contribution to this bi-ancb of sur- 
gical investigation. 

I close the subject of hemorrhage by enumerating certain general rulei 
of treatment, which seom to me to meet all possible indications. 

lat. Always llffate tJie bleeding vessel, in moderalo hemorrhage, 
when convenient to do so; the form of ligature tised depending on the 
choice of the operator. 

2d. Use compression over the wound or on the main trunk, in mode- 
rate hemorrhage, when ligature of the wounded artery is inconvenient. 
3d. Ill vioteid hemorrhage enlarge the wound and tie the artery. 
4th. Ah a rule, never attempt ligation except when bleeding actuaily 
exists. 

The exceptions to this rule are: 1. In exposed vessels of large calibre 

demanding ligature as a safety measure. 2. In delirmm tremeas 

following an injury. 3. When necessity for transportation exists. 

5lh. Ligature should, as a rule, be applied at the bleeding point, ani 

not remote from it. 

The reasons for this general statement being: 1. That collateral cir- 
culation may otherwise keep up the hemorrhage. 2. The bleeding 
vessel may not bo the main trunk. 3. There exists iu certain 
localities additional danger as you approach the heart. 4. Gan- 
grene is liable to occur, in case subsequent ligatniB of the wound 
shall be required. 
6th. Use the external wound as a guide to your incieion to reach tbe 
vessel — except when the wound exists on the side opposite to tbe veuol 
injured, when a probe may be cut down nj>on. 
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7th. Always aae the greatest preoaution to avoid needless loss of 
blood in reuching the vesael, uatil the finger can comproBS it. 

8th. The artery, when found, should be tied above and below the 
wounded portion, and at a bifarcatimi tiiiceb ligatures shonld be used. 
In case the lower end cannot bo discovered, use compression in the 
wound OS a Bubathute for ligature. 
9th. A ligature should not be placed close below u largo branch, aince 
a clot may not form and secondary hemorrhage occur. 

10th. In recurring hemorrhages tha treatment should depend on the 
eoor of the blood and the severity of the liemorrhage. 

If the hemorrhage springs from the proximal end of the artery: 1. 
Tie, if possible. 2. Amputate, if necessary. 3. Use styptics and 
oomprseaion, if both are impossible. 




no. ei.— The (UperfioUl telu ■ 
builflrtortdmponU Tela; e, (nni 
Ib(T *el>> i f, eiumaJ Jiifculu- reli 
tnmaljuguliu- lelD. Muirottbe 



iBitold muade; a, fadal 
e CacliU TelD ; d, poMerlor aurtculftr niln : a, Internal m 
ponertar enanul ^usular Teln; K. taterior Jagatxr; i 
dni will be iDiHe apparent to tha reader br ci 



11th. Amputation is preferable to ligature: 1. When great ewelling 
of the limb renders ligation difficult. 2. When exhaustion of the patient 
forbids further search for the vessel. 3. When competent asgistance is 
needed and not attainable. 

12th. In case a large vessel is injured, without actual hemorrhage, 
heiat and fiaunels to the limb are indicated as & preventive measure. 

13th. In case an aneurism is the seat of hemorrhage — provided the 
aneurism is traumatic in its origin — it should be treated on the same 
principles as if it were a wounded artery. 
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The veins of the head may be diyided into two eets, viz., theniperfidil 
veins, comprising thoae of the craniam and face; and the intenial « 
cerebral veinH. The latter include (1) the cerebral veins proper, (2) thoK 
channels formed by the dura mater (the cerebral sinuses), and (3) the 
veins of the diploe or middle tablet of the skull-cap; while the former 
correspond in their name and general direction with the arteries wbici 
have been described in previona pages. 

Ths Cerebral Sinuxes. Many points of interest pertaining to Uie 
cerebral sin UBes and theveinsof the diploS have already been mentioned in 
connection with certain bony points on the exterior aspect of the skull,' 
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Tta. S3.— A dlAgram aC tbe vsn 
IhroUKh the crmliun. 

l.TbutuptriortongltadCnaliinluVlbtK^'i. a, The inferior hmgiludinaliinut.tOTIariAhj it 
imder border oC (ha fulx cerebri (Bingle). S, The ilraiglit iiniu, coonecIinK the two longllnflail 
sinusesaQilrecelTliiBtha ventBGaleHl of lh*br«Jn (Blngle). 4, The turcutar HeropftiK (wine tup] 
where the linuxes of tbe dura tnacer converge. B. The taleral lin-utH, Bbowins the cutis whkh i> 
made b7 the Blaus of eaL'h«ldc. d, TbeiiipeWor peirotai ttnui, connecting the cavemous anrl O* 
lateral aiBUBBB or theuiaeEldo. T,Tlie inferior petnual (iniu. UBhiilaK the lateral kIdiii at Ihe 
same side to [orm tho jueuliir. S. The ataemoui (fnu, communlcatlag with the twopMrool 
sluusea of the aame side and wltli the ophthnltnlo vein, aoterlarlj. 9. The jugtilar cein, [i>niK<4 Ig 
the lateral and the petroeal glnuaes. ID, Th<3 occipltat rinui, pualog downward to the fonmn 
inngnum. 11. The I^e^al aaleni. of the velum Int^rpoaltum. 1% The tvId which paaata thmifk 
the /ommrn oEcuni. and IhUB oiluwe of cummunlcatJon between the nose and the superior t«i|^ 
tudlnol ainuB. 

which need not be repeated, as they ciin easily be found by reference to 
the first chapter of this volume, or to tho indc.\, in case any special jwin; 
needs to be referred to; but the general eitnation of the cerebral sinuses 

; not been, aa yet, discussed in. all its practical bearings. 

The cerebral sinuses arc channels formed by the »eparation of the dun 

' Vae^s 5 and 7. 
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mater, for the transmiasion of the vonous blood from the supplying vea- 
sela of the brain and its coTerlngs. They are lifteeu in number, and may 
be divided into five ainglo and fire pairs of Binnses. The two diagram- 
toatic drawings will help to ehow the relative situation of euoh far better 
than a long description. 

In this second drawing, the sinuses which are sitnatcd at the base of 
the sknll only are shown, and the points of communication between them 
are also made evident. Two of the five single sinuses are shown to be 
sitnated in the middle of the base of the skull, while the remaining three 




PW. SL—A diaffmn ot if 
xtia^ Uie onuiliim. 

I, The torculor Heroph 
tiiuita. paaslDg dovnw&rd 






I. S, The oecipitai 

1 inferior pttrotal 

uiM. a. Theefrcu- 
uiC or the internal 
IS of the um* Hide, 



vhere BiK iiinusoit join. £, The lattral tin 
iward lo the foramen msgnum. J, The mptrior p^i 
lerof the petrouA portion of the temporal bone. D, 
the posUrior border of the pelroiu portiou ot the i 
{nBUMrui'iui. connecting the pelrouilHlnu9es(gln^B), T.Thecat'Fmoui 
lor *<iiu*, conoectlDS Che two covemntu slaunia (slogle). 0. The commetu; 
jugular vein. 10, The oiihlhalnic vfin. communiiuitlnff with the cavernous 
It, A (Buill vein joining Clie occipital and the larerior potroul sinuses of the 
pooBliig through the anlrriKr coiulvfoul farixmtn lo Join the lateral alnus. A. The ontsn'or /oua 
Oftliaikall. B.Tbem{il<fl7/auaof iheHkull. C. The poater^or/onaof theakull. FU, Tbo/kmi- 
■MM ROffnum. FS. Tttefrontnt ainiu. 

have already been shown in the preceding diagram. The five double 
St nu8e« are shown upon both charts, and thus thoir relative position to 
each other and to adjacent parts can be better understood than if only 



oite diagram was nsed. 
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It will be perceived, by reference to the above diagrams, that the 

Bphenoid bone is in close relation wjih both of the cavernous sinusts, sod 
also with the circular sinus which invests the margine of the " sella tiu^ 
cica" or "pituitary fossa;" henco the liability of injury to some of thew 
veuons channels in frat^turout the base of theBkuIl.* The temporal bone 




Tie. St.— Tbs mius of the lie&d uid ueck. (ATtiv anqr.) 

also, which 18 frequently fractured by transmitted force (for reasosal 
tioned on page HO), lies in relation with the petrosal sinusea and •J 
0/ tfif lateral sinus; while the parietal bones are each in contact wit| 

' See p!igp 30 of this voimne. 
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superior longitudinal ninu.ie.i at their upper border, and the occipital 
bone, with both lateral and both occipital sinuses, and a portion of the 
superior longitudinal sintia. 

The Veins of the Exterior of the Skull 

The TeinB of the face and cranium are six in number, via., the facial, 
temporal, internal maxillary, temporo- maxillary, posterior auricular, and 
occipital. 

The/ftPirt/ vein passes obliquely down-ward across the side of the face, 
in a line extending from the inner angle of the orbit to the anterior mar- 
gin of the mosscter muscle. It lies to the outer side of the facial artery 
and is less tortuous than that vessel. 

It commences at the angle of the eye, being formed at that point by 
the janction of two veHScls, called the angular and frontal veins; it ter- 
minntes in the neck, beneath the cervical fascia and the platysma mus- 
cle, by uniting with a branch of the temporo-maxillai-y vein, to form a 
large trunk, which empties into the internal jugular vein. 

It collect* blood, during the upper half of its course, from the soft 
tiasncs of the anterior portion of the face, and, below the jaw, from the 
tonsil, soft palate, submaxillary gland, and the tongue. 

The temporal vein corresponds, in i-espect to the course of its tributa- 
ries, to the branches of the artery of the same name. Its mnin trunk 
accompanies the artery, and eventually unites with the vein accompany- 
ing the internal maxillary artery, to form the temporo -maxillary vein. 
It collects blood from the scalp, the temporal muscle, parotid gland, the 
ear, and the side of tho face (through the transverse facial vein). 

The internal maxillary vein is of large size, and receives, as tributa- 
ries, veins corresponding to the branches of the arteries of the same 
name, viz.: the middle meningeal, deep temporal, pterygoid, buccal, 
palatine, and inferior dental veins. It passes behind the angle of the 
lower jaw, and unites with the temporal vein to form the temporo-max- 
illary vein. 

The temparQ-maxillary vein divides into two branches in or below the 
substance of the parotid gland, one of which joins the facial vein, and 
tho other is continuous with the external jugular. It receives, near its 
point of division, tho posterior auricular vein. 

ItiK posterior auricular vein commences from a plexus at the side of 
the cranium, passes behind the ear, and empties into tlio temporo-maxil- 
lory vein. It receives tiie sfcylo-mastoid vein, whoso surgical importance 
depends upon its carrying blood from the aqnieductua Fallopii. 

The occipital vein commences at tho back part of the vei'tex of the 
sknll, from a pleins of small veins, and follows the course of the occipi- 
tal artery. It usually terminates, on af^count of tho depth to which it 
parses in the neck, in the internal jugular. As it passes over the mas- 
toid process, it receives the mastoid vein, whose surgical importance has 
been already mentioned on page 7. 
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The vein* of the Jimd haTO one very important Hurgical aspect, whidi 
has not, as yet, been mentioned; iiad tlie sitmo remarks are also equally 
ai)p]icable to those of the ne^:k and the axilla. I refer to tlie entrancfl 
of air into the veiits, and its transmission to the heart. This distres^ng 
aceident has never, to my knowledge, occurred, except in operations in 
one of these three surgical regions. 

The dangers liable to result from thrombosis of the veins of the head, 
espectolly those of the diploe, have been already discassed on page 5 of 
this volume. 

The extension of facial erysipelas to the meninges of the brain prob- 
ably takes place by means of t)ie commnnioation between the veins of the 
scalp, through the diploe and sutures of the skull, and those of the ttxx 
by means of the ophthalmic vein, which traverses the orbit. 

In ligation of arteries, the veins frequently embarrass the operator by 
their over-distent ion. They can be made to collapse by pressure over the 
distal portion of the vein; and too much care cannot be taken in avoid- 
ing catting a large vein, in this r«gion, unless it be previously tied in two 
places and cut between the ligatures. 

As the return of blood, through the veins of the head, is assisted, io 
a great extent, by gravity, the valves within them are less frequent thu 
in those of the extremities, where gravity tends to retard the circulation in 
the veins.' Even those valves which exist in the veins of the head are 
imperfect, since it is possible to make a satisfactory injection of them, 
through the superior vena cava, which would be impossible, were the 
valves capable of occluding their entire calibre. 

The emissary veins, described bySantorini, are probably one of the 
most frequent means by which inflammations upon the eiterior Burface 
of the skull are transmitted to the meninges; and it is to these veius 
alone that Beelard attributes the escape of blood from the car in case of 
fracture at the base of the skull, involving the petrous portion of the 
temporal bone. Cambournac, Blandin, and others have also laid great 
stress upon the emissary veius, as the anatomical explanation of the pro- 
daction of meningeal or cerebral hemorrhage by wounds of the skull not 
resulting in fracture. 

' Strutbcrs: Jugular Venesection. 
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CHAPTER IV. 
SPECIAL KEGIONS OF THE HEAD. 

Thbbb are certajn jiracHcal poinlt pertaining to the anatomy of the 
head which can be given, in detail, only by considering special rugions 
whose anatomical construction brings thorn constantly to the notice of 
the physician. 

It has been the castom with almost all authors upon topographical 
anatomy to follow some special plan as to the division of tho head into 
regions, baaed either upon those landmarks which Nature has herself de- 
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lenrattbepoinCoC Junction ol tbaoartl- 
(Atterneulo.) A small portion o/ tlio 
CM , lower wall of the cartilaBB of the 

a, mombrana trmpsDi; 7, sUpeiboae: B. 



fined, or npon a physiological connection between the various structurea. 
I To follow in detail Buch a chart m Blandin recommends wonld incra 
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the Bcope of this volumo beyond ita proper limits, while it would t 
in many ways with tiio genenil plan of its construction. I sh&ll, there- 
fore, call attention, nnder this heading, only to such practical pointsM 
pertain to the temporal, orbital, nasal, and baccal regions, since other 
portiouB of the head have been treated of in previous pages. 

TEMPOKAL KEOION. 

In the temporal region, the ear often presents numerous anomalin 
The pinna may bo flattened or some of its prominences exceEsinlj 
developed. The lobule may be absent or adherent to the skin, whils 
the auditory passage may be abnormally short or narrow, and, in some 




(After Ronn.) 

cases, entirely obliterated. The ancients, doceiyed by the false ideati 
the cartilage of the car was endowed with excessive sensibility, considered 
injuries to the pinna to be extremely serious; and some have even spoken 
of fracture of this portion, evidently mistaking an incised wound of the 
cartilage for such an accident. i 

The follicles of the external cana! may, if morbidly developed, result i 
' in small encysted tumors; and inflammation of the external ear or of the 
auditory canal i& rendered extremely painful by the close adhesion of tlu 
skin to the subjacent parts. If the external ear be removed, the hearing 
is markedly impaired, but is not entirely lost. 

The curve of the auditory canal explains the necoBsity of drawing l^f 
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pinna upward when wo wish to examine it, since we tbua remove the 
-curve, which does not extend to the osseous portion of the cimd. In re- 
moval of foreign bodies by instruments, it should be borne tn mind that, 
if the instrument has only one bladq, it must bo carrifid down npon the 
lower wall of the canal, since we can thus introduce it more deeply be- 
fore arriving at the membrana fcympani , as this portion of the canal is the 
longer; but, if the instrument has two blades, one should bo introduced 
below and the other above, as the vertical diameter of the canal is lon- 
ger than the transverse, and the foreign body will be, for this reason, less 

ed upon, and a greater space for the instruments will bo afforded to 

inward and embrace it. 




|i^ ST.— Hods of uBlQg UiB sural Gpoculum and reflectiDg: m 

Whenever it is desired to remove an insect from the ear, the head of 
the patient should bo inclined to one side, and the meatus flUed with any 
mild oil, which may be retained in the ear a few minutes, simply by keep- 
ing the head in the inclined position. The oil thus occupying the tabe 
I tha reepiratory iwres of the creature, and soon either kills it or 
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causes it to Beck the surfiice to obtain uir or escape, when 
seized or subsoijcntiy washed out with a syringe or tepid water. Espe- 
cially if iaflammutioii exiats, this latter mode sKonld be practised, sinw 
thia condition incroasea the sensibility of the part and renders the intro- 
dactioD of inatrumentu painful. 

If the forelgo body should be a hard substance, and one not capable 
of absorbing water, then the best plan of removing it will be to wasli il 
away by the force of a stream of water thrown in ou one side of it, ami 
made to fly outward from the resistance created by the snrfacc of th« 
membrana tympani to the entrance of the water. 

Cases have been reported by Sabatier, Blandin, and others, of menin- 
gttia having been produced from foreign bodies wliich have been lodged 
in the external auditory canal and which have withstood all attempts it 
removal. 

It is a well-recognized fact that foreign bodies in the ear somedmeB 
create symptoms of a cerebral type which may occasion alarm even with 
those having a large experience in ear diseases. It is always advisable, 
therefore, to examine the car for foreign bodiea, if any symptoms be re- 
ferred to that region. 

The escape of pus from the auditory passage, which often occurs, msT 
ariae from its own lining membrane, or come from tho t^'mpannm 
or the mastoid region. The auditory passage is partly membrauoiie 
on ita posterior wall, and thia anatomical fact explains how abscesses of 
the mastoid or parotid regions sometimes point in (his canal. 

The membrana tympani is aometimes broken by loud noises, as is not 
infrequently the cuso with cannoneers; and perforation may also be pro- 
duced by the pressure of accnmulated and hardened wax in the external 
audi tory canal, and sometimes by the pressure of the handle of the malleus 
Artificial puncture of the membrana tympani is sometimes performed (u 
first suggested by Cooper in 1800) to allow the introduction of air into 
the cavity of the middle ear when the Eustachian tube is obliterated,' or 
for the purpose of evacuating pua during attacks of suppurative infiam- 
mation of the tympanum. 

The operation of ojwniiig the mastoid process, us a means of relief (or 
that obstinate form of deafness produced by permanent occlusion of the 
Eustachian tube, was first suggasted by Jasser. a Prussian surgeon, who 
thus hoped to establish a permanent and free entrance of air to the cavity 



' The presence of air, having the same ileosity and moisture, on boLli sides ol 
the membrana tjmpani is essential to the proper perception of sound, as that 
membrane thus vibrates freely and accurately records the number of vibratioaf 
peculiar to each individual note. 

The closure of the Eustachian tube prevents the entrance of air to the middk 

It from the mouth ; hence the abnoruialities ia hearing perceived when a cAtanhal 

indammalioa creates a tumefaction of its Uuiag membrane, as often 

during an attack of iuflueuKa. 
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of the middle ear by ine&ns of the mastoid cells, and urged, aa its chief 
advaiitages, the facts that no aDatomleal difficullics existed to the 
operation, and that the membrana tympani viaa left iutact. The nnfor- 
tnnate accident of erysipelas in the case of Just Berger (physician to the 
king of Denmark) brought serious criticism on Koelpin, of Copenhagen, 
who performed the operation upon that distinguished man, and the ope- 
ntioQ'fell into disrepute. 

It ia a fact worthy of mention in this eonneotion, that the mastoid 
oells are absent in childhood, and are not fully developed until middle 
life. 




Pia. as — Hetbod o( >3^[ielns tbe ear. (After Rose*.) 

The intense pain which is present in suppuration of the middle ear 
is produced by compression of the sensory nerve fllaments, since most 
of the walla of tliat cavity are bony; hence we find iu those cases an ab- 
normal outioard protrusion of the inembrann tympani, which ia a symp- 
tom of great diagnostic value; and, if not surgically relieved by puncture, 
spontaueouB perforation of t)io drum ia liable to follow, and repair of the 
d&mage often becomes dlEliciilt. 

Pages have been written on most of the aural operations, but with a 
tendency to confuse and ombarriiss, rather than encoui'uge the reiider. 
Washing out the internal aud external auditory tubes, with perforation 

the membrana tympani, or, perhaps, the mastoid cells, really cousti- 
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tutea the greater portion of auraJ operative eargery. and all are eaailj ex- 
ecuted. For this reason, the stepj of cutheterizlug the Eustachiu 
tnbewill be found appended in the description of the nasal caTitjasasoi- 
gical region; while the steps necessary in the operation ot opening the 
mastoid process can easily bo ascertained by reference to any work on siir- 
gory. The dangers from the surgicid relations of this process will be giren 
in full detail later on iu this chapter. 

Wounds of the temporal region, even if not very deep, may be at- 
tended with profuse hemorrhage, especially when they are sitoated neu 
the auditory passage, and the temporal artery may possibly have to be 
tied to arrest it. 

The whole of the t^-mporal region may be rendered prominent by 
tumora of the antrum which have perforated its posterior wall, passed 
through the zygomatic fossa, and thus encroached upon the temple. 

Trephining should never be performed in this region unless the case 
ahsoliitclydemanda it, since the thickness of the soft jiarts which ccwr 
the hone renders the operation a difficult one, and, because the sknll is 
extremely thin in this portion, the brain is tiierefore liable to l« 
wounded. The proximity of the middle meningeal artery is un addi- 
tional reason why the operation should not be performed in this region, 
unless circumstances render it imperative. 

In the region of the mastoid process, the lateral f on lanelle may b« 
abnormally litrgo, or late in closing, and thus a hernia of the encephalon, 
whether of the cerebrum or cerebellum, may occur through tliia opening. 
Such cases, however, are fortunately infrequent. Woundsin the vicinitrot 
the mastoid process may be attended with profuse hemorrhogo if the cat- 
ting instrument pass either In front of or behind it, since large vascular 
trunks are iu close relation to it, both anteriorly and posteriorly. 

Caries and necrosis of the temporal region are frequently the resalt 
of syphilis, and exostoses may also be developed from the eame cause, 
The occurrence of necrosis usually indicates that the disease has affected 
the pericranium, and separated it from the bone, thus destroying its 
nutrition. It is a curious fact that tlie cranial bones are seldom repro- 
duced after removal of the entire thickness of the skull-cap; and this 
seems to indicate that the dura mater does not take the place of a trafl 
periosteum, since it sends few vessels into the bone, which is chieflj 
nourished by the pericranium, and, for this reason, the calvaria shows lit- 
tle if any tendency to reproduce hone-tissue. 

In trephining over the mastoid process — and the same statement if 
applicable to other regions of tha skull — the liability of injury to some of 
the emissary veins, which pass chiefly through the sutures of the sknIL 
affords a danger of meningeal inflammation; hence all sntures shonid b* 
looked upon as points of danger in trephining. 

The simultaneous escape of blood and cerebro-spinal fluid from tfas i 
auditory canal may be regarded as a most positive indication that the I«- 
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roua portion of the temporal bone lias been fractured (see page 20); 
although blood alone may exist after an injury without a fracture having 
occurred. 




i. •).— Onter nU of the left dubI oailty. cohered by the mucoua i 

p.*, left naul bone; S, upper jftw; 4, bodjaf the Epheuold bonii; 5. pra]ectloo <>t [he mem- 
ig the upper Eponsr or lurblnated bone; S. Uuit of the middle; T. tlwt oF the luwer: 
IheEustachlBJimbegoLiigto the middle ear; fl, Inferior uieatiu. 

REGION OF THE KOSE. 

a cavities of the uoetrils are much narrower in the infant and the 
aged than in middle life. In the infant, this uaiTowncBS is due to im- 




Fio. TO.— TruiiCTerse vertloel sectioD of the naaai ea?li 
fTDiiUU boDE^ 3, criBia Ksiti: \ perpendicular ptaCe of (he 
Stbinold cells; B, the right middle Bponjcf or turbinated boni 
g^ AAlAT-bone ; O, maxlUarr aIdiu or antrum of Blghmore; 10, ito 



opening Into itiB middle i 



perfect development of the naaal cavity in the transverse direction; while 
, the aged, an exceBeive development of the turbinated bones tends to 
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occlndo both the superior, middle, and occaEionall}' the ioferior 
of the nose. 

The prominence on the ascending process of the superior maiillary 
bone may bo used as a guide for inserting a probe into the lower openins 
of the nasal duct. In performing this operation, a probe which is pro- 
perly carved is introdnced along the 0oor of the nostril, with ita po'mt 
looking outward. When it lias penetrated for the distance of an inch, it 
is generally withdrawn with the point in close contact to the outer wall 
of the nasal fossa, until it is arrested by the prominence above mentiond: 
the probe is then depressed and carried a little inward, and, by 




Fia. n.— lutroductloii of EtuUchUui catlicter. (AfMr BooiL) 

motion, the instrument is made to penetrate the nasal duct, posaiag 
derneath a valve of mucous membrane, which partially occludes its lower 
orifice. Probing of the nasal duct through the nostril is now aeldom i»- 
sorted to on account of the valve of mucous membrane which ooolndea 
its mouth. 

The cavities of the nasal foss^ communicate, in the superior meatus, 
with the sphenoidal sinus and the posterior ethmoidal cells; in the mid- 
dle meatus, with the frontal sinus, the cavity of the antrum, and the an- 
terior ethmoidal cells; while, into the inferior meatus, the nasal doct opens 
The inferior meatus is of importance to the surgeon in the operations of 
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plugging the posterior narcs, dilating the nusal dnct from below, catlie- 
terizing the Eustachian tube, and removal of polypi or foreign bodies, 

In plugging the posterior nares, should the surgeon not be able to ob- 
tain Belloc'i's canula, he may readily carry a ligature through the nostril 
and moulh by means of a common elostio catheter, the ligature being 
passed through the eye of the instrument, the hitter being withdrawn after 
the pellet is in position. After the lapse of several hours, the lint in front 
oJ the nostril should be removed by the fingers or forcepe, and that from 




the posterior nares displaced, either by pressing it into the throat by a 
probe, when it may be drawn out by the thread left attached to it for 
this purpose, or it may be removed by simply employing the end of the 
ligature left in the mouth. 

When the poi^ition of the orifice of the Eustachian tube is recollected, 
it will be seen thut the introduction of a catheter into the mouth of that 
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tube is a. simple operation, tliougli the verbiage in which it Ims often baial 

described tends to create a belief in its being difficult. 

The patient is seated wltli the head thrown slightly backward and 
firmly supported, while the surgeon takes the catheter in hia right hand. 
and, after oiling it, introducea it into the nostril on the side to be dilated. 
Then, keeping its point on the floor of the nostril, and its conveiitj 
upward and inclined against the septum of the nose, he slides it back- 
ward till it reaches the soft palate, aa may be readily told by the sense of 
tonch transmitted along the instrument, or by the patient making a 
shghtgnlp or eSort to swallow. At this moment the surgeon should 
turn the point of the catheter upward and outward by rotating it a quar- 
ter of a circle, and then, by a slight movement forward and backward, 
he may slip it into the tube with aa much, if not more ease, than a cath- 
eter can be made to enter the bladder. When the proper position of the 
instrument is insured, it will at once be known by its steadiness, anil 
also by the aeusation of the patioflt. 

Foreign bodies in the nostril may be extracted either from the front, 
or pushed back into the throat, according to the proximity to one or 
other of these orifices. As they seldom fill up the entire spaee of the nose, 
a curette, or curved prolw, or Leroy's instrument for removing fragmeiiis 
of calculi from the urethra, may generally be passed to one side of tlif 
article, so aa to enable the operator to draw it forward. If jammtiJ 
between the inferior turbinated bone and the septum, gentle preesiue, 
from above downward, by crowding it upon the fluor of the noetril, will 
facilitate its subsequent removal, either by the inatrnmenta above named, 
or a polypus- forceps, or common di'essing-forcepa. If, however, th« 
foreign substance should be a piece of ribbon or something similar, wbich 
has been stuffed high up in the cavity of the nose, washing out the nos- 
tril by a stream of water with a ayriugo will often dislodge one end, and 
thus enable the operator to seize and draw it out with the forceps. 

During attacks of sneezing, coughing, laughing, or fright, at the time 
an attempt at deglutition is being maJe, foreign bodies in the throat nmj 
be forcibly driven into the post ero- superior part of thenures; and similar 
inatancea are recorded during attacks of vomiting, although vomited 
matters are usually expelled from the nose with little difficulty, in case 
they chance to enter. 

Metallic rings have been forcod into the nostril through the pharynx' 
during attacks of sneezing; and cherry pits and other substances have 
been introduced by attacks of vomiting, and some have remained there 
undetected, until ozsena caused a careful examination of the nares to bo 
made," 

Foreign bodies can also be thns forced into the Eustachian tube, aa 
reported by Fleisehmann, where a grain of hurley became so lodged, ao4 i 



' Hickman LowndPB. 



' Poulet, op. < 
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created ringing in the ears, a senaation of hair in the fiiucp^, uml itiler- 
ference with hearing, 

It is well known tliat horse-flies are particularly prone to deposit their 
larvte in the nosul fosste of animuls, anil that, after their maturity, the 
animals which are liittched are often tliiis enabled to enter some of the 
air-chambers of the head. In conntriea where leeches abound, they are 
occaaionallj introduced into the pharynx with water drank from pools, 
and they thns are enabled to crawl upwiird and lodge tliemselvcB in the 
nasal fossa, where tliey arc often detected only by the epiataxis which they 




Tins Uie divlsliina of the ear, and tbe na«i>-phkrri>KB<k' orlCr 
<»ttpr » photograph— Rudinger) ; 1, cartilage nf eitteni4lBuditorrciiiniil;2, iwsooiu auditory uanal ; 
3. 4, membnuiffi trmpaol; 5, cilvitr of the tTmpaDutn; 0. dllstur muscle of tha Euatachlan 
cube: 7, [eiiilorpalall muscle; ft. mucous me mbruiB ot the plULryugeal oriflcB □( thetubn; S, letl 
lat/mpani; 10. bsndleof Uia malleiiB and short prowu: 11, tenitor Ij-inpatii muscle: Ij. 
nambrimo or Uie mombranous porOon or the tube, perforaUid by a needle; 13. levator 
■\e-, 14. mucous membrane of the poaterior surface ot the pharjnx; 15. mucous 
ie pharTUi, attached Chj the lower surface of tiist body ef t1 
a; 17, hypophjsis cerebri aud its relations to the cerabnl ai 







They are extracted by ml/ douches or medicated injectionB, which 
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cause tliem to looaen their hold and drop into the inferior meatos, 
they can be reached. 

Tlie presence of any form of foreign body in the noae creates a feelii^ 
of irritation, which ts indicated by an uncontrollable desire to forcibly 
pasB air through the nose and a peculiar stinging pain and eneeziiig, 
which tho patient seldom becomes deprived of, no matter how long the 
foreign siibstance bo retaioed. By its irritation, such an accident maj 
destroy smell, since an offensive ozseua is usually producod if the foreign 
body be long retained: or. it may occlude the nasal duct by compression, 
and thus induce symptoms referablo to the eye or the lachrymal appa- 
ratus, or create necrosis or caries of the bones of the nasal fossa, with tLe 
many symptoms dependent upon those conditions. 

The subject of foreign bodies of tlie nasal fossa liae much of int«Te9t 
which cannot be here given, and to such as seek for further information 
the admirable work of Poulet is recommended.' 




Swelling of the mucons membrane of the nasal cavity may partially oT 
completely occlude its calibre and thus affect the tone of the voice and 
perhaps occasion dyspncea; while a similar swelling in the region of the 
lower orifice of the nasal duct may so occlnde that canal as to prevent thi 
escape of the tears through their natural channel and thus cause them to 
flow over tlie cheek. 

Abnormal growths within the nasal fossa may be either muconn polifpi 
which are localized hypertrophies ot tlie mucous membrane or the sab- 
mncons Vis&Mth', fibrous polypi, which spring from the perioEtenm, and 

' A Treatise on Forei^ Bodiea in Surgery. New York, 1880. 
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arc composed cliiefly of bundles of fibrous tissue; cartilaginous growths, 
which spring chiefly from the septum of the nose and the frontal or el 
moidal cells; Oixeous iumorx; sarcovtala; and cancer. 

The raucous tyjie of polypus rarely, if ever, springs from the septum 
of the nose, but usually arises from the mucous lining of the superior or 
middle meatus, or the inferior turbinated bone. In rare casea they may 
sriae from the roof of the naaal fossa, or even from the frontal ainus,' and 
may occasionally be so extensive as to hang into the pharynx. 

The fibrous type of polypus, on the contrary, may grow from any part 
of the walla of the nasal fossa, but is most frequently attached to the ba- 
silar process at the base of the skull, and, for that reason, is usually found 
within the upper portion of the pharynx, behind the uvula. 

The tissues which invest the turbinated bones may undergo a geiiuitte 
hypertrophy and thus seriously occlude the cavity of the nose. Such cases 
can be best relieved by removal of the hypertrophied mass by the 6craseur, 
or actual cautery. 




lATIer Stellwag.) 



UEOIOS OF TUB ORBIT. 

Injuries in the vicinity of the eyebrow may be regarded as particularly 
liable to be followed by serious results. Death has resulted in suuii cases 
from a fracture at the base of the skull; and an accompanying amauro: 
fif)ra injury to the optic nerve is frequent in such cases. Besides these 
two sequeliB, an emphysematous condiHon of tke forehead may occur if the 
frontal sinus lie opened, and fistulffi m&y remain, through which air may 
be forcibly blown if the nose be held. A case is on record where, after 
such on accident, the patient could blow out a candle through an opening in 
the forehead which communicated with the frontal sinus. The supra-or- 

' UackenKie ; DlBeaaes o( the Naeal Cavity. London, 19P0. 
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bital nerve which escapes from the orbit by a foramen nndernestb the 
eyebrow nmyalao bo piessed upon by fragments of bone and tbus become 
the seat of a tormenting neuralgia, or, by creating retiex symptoms in 




Fm. 77.— HelaUon or the TBrioiu puts of the eye. e, oom»«; f, irU; p, «iiWrlor cbtminrol 
eya; I, leDBoreye; i. clli&rr inuide; v, iltrsoui humor of tiyn: n. opUo narre entering rye aaH 
BenilinE lUflbreB Into the raUua; i, aclerotlu coat oIe;eb&U: 1, E, 8, muiclei vhich mois IlM e^^ 
baUud upper eyalld. 

othernorvea which communicate with the fifth pair, cause manifestatioiu 
of a diseased condition of otbcr parts of the head and face.' 

Penetrating wounds in this region may pass above or below tbe globe 




Fid. TS.-^Sectlon of the orbit and cnuilum. t, a, 3, 4, S. B. m 
upper eyeliai a, optic nerve; b. i; H. f, the trtgemhius i 
nerre; 0, kbducsni lerre ; h, ophthalmic u-l«7' 

of tbe eye, or aflect the globe itself. If the eye itself be iujiirtd, 
it may be destroyed either as a direct resnlt of the accident or by inCum- 

I Ranney, Medical Gazette, New York. October 30th. 1 
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ma^ioD foUowiag it; while, if the eye bo not destroyed, opacities of the cor- 
nea or leoa may result, foreign bodiea may be deposited within its chambers, 
the iris may be lacerated, and many other unfortunate conditions ensns 
wiiicli may impair to a greater or less extent tlie functions of the eye and 
lead to subsequent changes of a more or less serious character. 

Wounds exterior to the globe of the eye are not as serious in their 
results, except in those cases where tlio penetrating instrnment has passed 
deeply within the orbit and has injured (1) the orbital arch and the adja- 
cent brain tissue, (2) tho internal or external bony walls of the orbit, (3) 
tiie important nerves and vessels situated in the sphenoidal fissure, or (4) 
by penetrating still more deeply, the vessels of the zygomatic fossa. Id 
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this latter region, all woands are especially serious, for the following 
reasons: first, because such wounds necessarily presuppose that the pierc- 
ing instrument, before arriving there, has passed either through the cheek, 
the temple, the parotid,region, or the orbit; secondly, because it is almost 
impossible for the branches of tho internal maxillary artery or its main 
trunk to escape injury, while Meckel's ganglion and the superior maxil- 
lary nerve may also bo wounded; and thirdly, because the collateral cir- 
cnlation between tho branches of the internal maxillary artery with the 
enrrounding vessels is so extensive that, even if tho common carotid 
artery bo tied, the other vessels aro liable to produce fatal hemorrhage. 

In extirpating the eye, we must guard against plunging the instru- 
ment too deeply, in order to avoid injury to the nervous and vascular 
ateuctnrea of that region; besides, if roughly introduced, the acissors 
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might be forced into the aphenoidal fissure, or even tlirough some ^ar- 
tion of tlie bony wall of the orbit. 

In those cases where ampatatton of the globe of the eye is performed 
in preference to extirpation, the globe should be cut behind the ciliar; 
body in such a manner as to prevent the escape of the Titreous hnnuff 
and cause the formatioa of a stump adapted for the insertion of an 
artificial eye.' 

Elevation of the floor of the orbit by a tumor of the aDtmm, or the 
pressure of an abnormal growth or suppuration behind the globe of the 
eye, may cause a protrusion of the eyeball from its socket — a condition to 
which the term " eiophthalmia " ia applied. In case the exciting caiue 
of such a condition he a vascular tumor, ligation of the internal carotid, 
or even of the primitive carotid, mny be demanded, ' 




Within the orbital region, the operations of diTision of certain 
branches of the fifth cranial nerye, for the relief of neuralgia, are per- 
formed, whose steps in detail will b« found given in most of the genenJ 
treatises on the art of surgery. 

The pulley, through which the tendon of the superior oblique muscle 
of the eye plays, is situated at ibe upper and inner angle of the orbit, and 
in close proximity to the internal angular process of the frontal bona 
Care should always be taken, in operating in the orbit, that this loop bo 
not severed, as theaction of the superior oblique muscle would thualte lem- 
porarily destroyed, and its permanent impairment rendered probable. 

1 BlaJidiii, op. cit. 
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Abnormalities in the condition of the pupil, and deriations from the 
normal power of viaion dependent .upon miutomioul defects, have pre- 
viously been considered, &s far as anatomy haa any direct bearing upon 
tbem, in other articlea of raiue which treat of tUo secoud, third, fourth, 
and sixth cranial nerves.' 

The lachrymal apparatus, which comprises the lachrymal gland, the 
lachrymal canals, the lachrymal sac, and the nasal duct, often creates a 
neceBBity f or surgical interference iu the region of the orbit, lu those 




Fia. SI,— IntnxIucUoa o( the Incbryin&l probn. (Mler Stellwag.) 

where the removal of the lachrymal gland is demanded, an incision 
through the upper lid la usually madcr, and tho gland ia tlien dissected 
surrounding parts. The loss of seorotion ot the gland is, in a 
,re, supplied by the inrreased action ot the conjunctiva; the mucus 
being generally safficient to assist the action of the lid over the 

a contraction of the puncta lachrymalia, the lachrymal canals, or the 

1 duct, it occasionally becomes necessary to either dilate them by a 

B or to wash them out by means of a syringe. In performing either 

e operations, that eyelid, in ivhoso punctum tho instrument is to 

sed, must first be drawn toward the temple, since by so doing the 

\ cnrve of the lachrymal canal is straightened, and the introduction 

' Se« New York Medical Gazette, October Iflth, 23d. 80th, ISaO. 
I )>lete reatime of the subject can be found in a late treatise by the author: The 
i Anatomy of the Nervous Syatem. N. Y., 1881. 
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^^^H of an instmmoQt ie thus greatly facilitated. If tho canal is simply to be 

^^^1 trashed oitt, tho nozzle of the syringe (Auel's eyringe is jierhaps the ben) 

^^^H is introduced into tiio punctum and tho fiuid forced into the canal with 

^^^H the finger, while tho other punctum ia compressed to prevent regurgitation. 

^^^H If the fluid does not pass out of the syringe as freely as the orifice Eiionid 

^^^B permit, withdraw the point a little, and, by again passing it forwud, ani 

^^^K duplicature of the lining membrane of the canal may, as a rale, be eaaU 

^^^H In introducing a probe through the lachrymal sac and nasal dact, the 

^^^B instrument should first be introduced with the handle of the probe panl- 
^^^V lei with tho border of the lids, and the point gradually moved toward the 
^^^H inner canthus of the eye till it reaches the lachrymal sac In some caxe 
^^^B incision of tho larychmal canal may bo required. The handle of the in- 
strument should now bo elevated from the horizontal to nearly a perpen- 
dicular direction, when, on carrying the handle obliquely forward, the 
i point of the probe will pass readily through the nasal duct and escape 
at the inferior meatus of the nostril. 
It ia a somewhat remarkable fact to a novice that a large probe Till 
pass with greater facility than a small one. This is explained by the 
liability of a reduplication of the mucous lining of tho canal, unless it be 
fully distended. 
The intimate nervous communication which exists between the nasal 
mucous memhruno and the lachrymal apparatus explains why irritation 
of the nose is so frequently followed by an excessivo flow of tears; and. 
for that reason, any excessive action of the lachrymal gland should alwaji 
suggest to the surgeon a careful examination of the nasal cavity, in cue 
no cause can be discovered in tho region of the orbit. 
Tho passage of the third, fourth, ophthalmic branch of the fifth, and 
sixth cranial nerves through the ephenoidal fissure, and of the optic nerve 
through its own foramen, explains why any pressure' created by abnormiil 
gi-owths within the cavity of tho orbit is so liable to be followed by symp- 
toms dependent upon paralysis of some of these nerve-trunks, and. to one 
familiar with the course of these nerves, such symptoms often indicate the 
possible situation of the exciting cause. ' 

REGION OP THE MODTH. 

Within the cavity of tho mouth, the bones which help to form it, liie 
mucous membrane which lines it, and the nerves and vessels which arc 
distributed to it, have been considered in previous pages and many prac- 
tical points noted which will require but casual mention here, since t\wj 
can be referred to under each of these respective heads. The checlu 

' For the Bymptoma oreatud by pressure upon or deatructioti of these nerro. 
the reader 19 referred to the late work of the author; The Applied AnmUtfoJ of 

the Ncrvoiifl SyBtem. N. Y., 1881. 



M 



SPECIAL BEOIONS OF THE HEAD. 



129 



tongne, tonsils, and soft palate, however, present ]>oint8 of iaterest both 
to the surgeon and medical practitioner. 

In the child, tlio region of the cheek is particularly liable to gangre 
nooB and ulcerative processes, while, in the adult, tumors are not infre- 
qnent in this region. Its physiological functions, in the acts of reapirabion, 
mastication, blowing, and sucking, arc seriously impaired by any cauEe 
vhich tends to create interference with the conducting power of the fa- 
cial nerve. 

The situation of Sleno's dud gives to wounds of the cheek a surgical 
importance, since, if that duct be wounded, the eacape of saliva between 
the edges of the wound may create a saliviiry fistula upon the face, and 
prove a source, not only of dlBfigurement and annoyance to the patient, 
bat one which it is often difficult for the surgeon to relieve. 




m^ 



Fio. ».— Till! h I , . ■■ i. ns seen (rom the mouth. 

The tongue may present comlitions of increase in its size aa the result 
of hjTjertrophy or tumors, which sometimes prevent mastication, and in 
rare cafes may so completely Ull the mouth as to render breathing diSi- 
onlt. Its eicessive vascularity renders wounds of the tongue a source of 
serious hemorrhage, which frequently requires ligation of the lingual 
artery; hence the caution given by snrgical authors to inexperienced 
operators in performing the trivial operation of the division of the frse- 
num of the tongue in children. A peculiar condition of the tongue, in 
which a furring of its lateral half is detected, may often be a point of 
great diagnostic value, since it indicates irritation of some of the branches 
of the fifth cranial nerve or the gloaso-pharyngcal nerve. Thus, Hilton 
reports a case where furring of the posterior portion of the lateral half of 
the tongue followed an attack of tonsillitis from irritation of the glosso* 
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pharyngeal nerres; and another where the rcmoTal of a decayed molti 
tooth caused the disappearance of a similar condition affecting the ante- 
riorhalf of the lateral part of the tongue, which had for a long time with- 
stood all other methods of treatment, since the irritation of ihefifili 
nerve had not been relieyed. Bransby Cooper reports a case where the 
furred tongue persistently remained upon one side after fracture of the 




base of the skull iiivolving the foramen rotundum; and a similar case 
recorded by Hilton was produced by diseaBo of the QasscriaD ganglion, 
vhich was detected at the autopey. Such cases as these cannot fail U 




excite interest in the reader and to impress the importance of the bew 
inga of ncrvoQB distribution as an aid in diagnosis.' 

In operations for the rcmovitl of tumors of the tongue, if Bitnatad 

' Ranney, New York Medical Oaaette, October and November, I6SO1 
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near to its baae, an incision througli the soft tissiiea forming the floor of 
the mouth is Bometimes required in order to permit the tongue to be 
drawn below the chin and thua be move completely exposed. Citre should, 
however, be exercised, after the soft tissues huve been divided, to pre- 
vent the tongue fulling or being drawn backward over the superior 
opening of the larynx. This can be easily accomplished by passing a 
loop of silk through the tip of the organ, by which its movements can be 
easily controlled. 

If wc look beneath the tongue at the attachment of its frtenura, the 
openings of the ducts of the sublingual glandscan be perceived, and the 
orifices of the submaxillary glands (ducts of Wharton) can be detected qb 
two small papilliB on the anterior margin of the frsenum. A swelling is 
often produced underneath the tongae by occlusion of the sublingual 
ducts, to which the term "rauula" is applied, since such a tumor is nor- 
mal in the frog. The saliva also sometimes deposits sabulous matter, and 
gives rise to concretions, which are usually sitnated in the ducts them- 
selvea. 

The palate is composed of two portions, the hard or bony structure 
formed by the piilate-plates of the superior maxillary and palate bones, 
and the soft palate, which is composed oi mucous membrane and mnscles. 
soft palate extends across the back of the mouth from side to side, 
attached to the posterior margin of the hard palate above, whileits 
■ or free mai-gin presents, at its centre, the projecting uvula, which 
half to three-quarters of an inch long in the healthy state. 
ifl physiological action of the soft palate is chiefly conQned to its 
-like obstruction to the upper portion of the pharynx during the act 
[lutition, which thua prevents the regurgitation of food, and espe- 
that of liquids, into tJie posterior n arc a during the contraction of 
■ constrictor muscles of the phiimji. It also modifies to some extent 
^Intonation of the voice, as is dcmonsti'ated in those cases where it is 
itally defective. It is abundantly supplied with mucous follicles, 
afford an anatomical explanation of the peculiar appearance which 
portion presents when inflamed, since it is then covered by an exces- 
sive accretion of mucus, which frequently gives it a whitish color. 
The musclea of the palate play an important part in its movements, and, 
in the various operations for fissure of tJie palate, a close studt/ of ihe ac- 
tion of these muscleti is essential to a suecessfiil result; since, frequently, 
Bome of them have to bo divided in order to insure a close approximation 
of the edges of the wound by suture. 

The palate may be the seat of hypertrophy, as occurs chiefly in elon- 
gation of the tonsil; of ulceration, as is particularly liable to occur during 
the first stages of secondary syphilis, and in scarlet fever and small-pox; 
and of tvmora, both of the benign and malignant character. It may 
he made to iulfje forward into the mouth by nasal polypi which protrude 
into the pharayx, by fungoid growths from the neighboring 
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byretro-pharyngeal abscess, which is nsHally dependent upon cariea ofil» 

cervical Tcrtebrse. PerforatioQ of the eoft palate is liable to create con- 
aiderable difficulty in the swallowing of liquids, in case the abnormal open- 
ing be of appreciable size. Most of the movcmenta of the soft palate tn 
produced by means of the glosso- pharyngeal nerve, or branches from 
Meckel's and the otic ganglion. Paralysis of the soft palate is therefore 
iometimes associated with paralysis of the pharyngeal, lingual, and labial 
muEcles; hence, deglutition and articulation often become simaltans- 
oasly embarrassed. 

Many points of interest pertaining to the hard palate have been alreadj 
given in connection with the bones,' and need not be repeated here. 

The tonsils are small bodies eituated between the anterior and poste-' 
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.— GompUcote hare-Up. <After Buck.) 



riorpiUars of the fauces upon either side. They contain a central cavity 
and are in close relations to some of the large vesaela of tho neck. Dur- 
ing attacks of chronic inflammation, or, repeated attacks of qiiinsy, tort 
throat, effusions of lymph into the parenchymatous stractnre of thoi 
glands sometimes produce an induration and permanent enlargemeiit) 
which may be mistaken for scirrhus. The continuance of euch au en- 
largement hciug a source of constant irritation, renders these patienS 
extremely liable to inflammation of the throat on the slightest change of 
temperature; and, to relieve the sensibility, after the failure of iD 
other moans, an operation for their removal may become necessary. Sop- 
pnmtlon within the tonsil, especially of both sides, if simultaaeotulj 
attacked, may so close tho fauces as to render deglutition impossible ud 
even respiration difficult, unless the accumulated pus be evacuated bT 
incision. The famons case reported by Desault, in which the carotid i^ 

' See pages SS tuid S3 of lliia volume. 
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tery vaa panGtared by an incision made into the tOQeils, should lead all 
carefal snrgeons to remember that, in caae extirpation of the tonsil bo 
attempted, oaly that portion ehould bo excised which projects ieyond 
the free border of tho atylo-glossuH muscle, and that incisions should 
alvays be made with extreme care. 

The occlusion of the ducts which open into the cavity of the tonsil 
stay sometimes result in tho formation of calculi within the gland, as 
was first described by CelBua. 

The modifications of the teeth produced by congenital syphiliH have 
been made the subject of careful observation by Jonathan Hutchinson. 
He writes; It is very common to find all the incisor teeth dwarfed and 
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malformed. Sometimes the canines arc aSected also. These teeth are 
narrow, and rounded, and peg-like; their edges are jagged and notched. 
Owing to their smallness, their sides do not touch and interspaces are 
left. It is, however, the upper central incisors which are the most relia- 
ble for purposes of diagnosis. When the other teeth are afEected, these 
very rarely escape, and very often they are malformed when all the others 
are of (airly good siiape. The characteristic malformation of the upper 
central incisors consists in a dwarfing of the tooth, which is usually both 
narrow and short, and in the atrophy of its middle lobe. This atrophy 
leaves a single broad notch (vertical) in the edge of the tooth; and 
fiometimcs from this notch a shallow furrow passes upward on both 
anterior and posterior surface nearly to the gum. 

This notch is usually symmetrical. It may vary very much in degree 

Id different cases; aometimea the teeth diverge, and at others they slant 

toward each other. In any case in which this malformation was as 

! Marked, I Bbonld feel no hesitation in pronouncing the poaseseor ot 
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the teeth to be the sabject of inherited syphilis, even in the absence rf 
any other testimony. I have never yet seen giich toeth, excepting in 
pfltienta of this class. In the majority of cases, however, the condition 
of the teeth is only sufficient to excite suapicion, and not to decide Uu 
question. 

The removal o( portions of the Buperior maxillary bone, or, in Beveie 
of the hone itself, is demanded by the growth of tumors, asnallyot 
a fungous or malignant character, and their encroachment on tbe but- 
ronnding bony gtructuro of the mouth. ProliablytLe earliest referenceto 
the removal of this bono which is known to have been recorded is thatof 
Acoluthua, a surgeon of Brealau, who is stated by Gensoul' to have remov- 
ed a portion of the upper jaw on account of a tumor in 1C93, although 
Jourdan, in 1768, removed a portion of the antmm, and Dupuytren, in 
1620, a portion of the alveolar process of the bono. This operation nuj 




Fra. S&— Hrpertropbr ot lower Up. 
be demanded as a means of relief for extensive disease of the 
which depresses the roof of the mouth; for large polypi of the noaei 
reported by Mott in "Velpeau'a Surgery;" and for extensive 
malignant growth. The severity of the operation and the defonnt^ 
which must ensuo if tho entire bone be removed, renders it evident thst 
this operation should never be performed except in cases where no other 
means of relief is possible. 

The lower jaw may be resected either partially or entire, although tht 
latter operation may justly be regarded by surgeons as a moat formidable | 
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one It waa first performed by Graefe and Waltlicr of Bonn, and 
has since been repeated by Bupnytren, Delpech, Cumoohjin, and others ; 
bnt it is fitill a queation whether the evils resulting from the loss of the 
entire inferior maxilla should not forbid its use. 

In those instances where extensive necrosis of the lower jaw has 
oocnrred from phoaphoras poisoning, or where tumors have bo involved 
portions of the bono as to impair its usefulness or endanger other parts, a 
partial resection of bone will often accomplish relief with less difBculty 
to the surgeon than if the entire bone be removed, and with far less evil 
to the patient. 

In consequence of the efEect of fissure of the hard palate apon the 
tone of the voice, as well as upon the enunciation of words, it becomes 
desirable to attempt its closure by uniting the two halves as soon as the 
individual is able to assist the operator in the efforts required for ita 
execution; but in those extreme cases where such union is impossible, 
mechanical appliances can often be made which will, to a certain extent, 
obviate the annoyances of the deformity. 

^alse anchylosis of the lower jaw, dependent upon cicatrization or 
:tion of the soft parts, may exist to such an extent as to demand 
itancous division of the mosseter muscle. A case was reported by 
• Schmidt, in 1841, where a young lady, in consequence of an exten- 
Ij nlcerated throat when a child, had not been able to open her 
ith for a period of twelve years, ao that the end of the little finger 
be inserted, and where recovery followed the diviaion of the 
iter muscle. Dr. Mott, in his edition of " Velpeau's Surgery," treats 
da condition for the first time as a special type of disease, and 
soventecQ cases where the condition waa treated by forcible 
ion by vartons mechanical devices. 
tt may be advisable la this conuoctioa to call attention to one 
the axioms of John HtUoa in reference to the nervous association 
which exists between the joints and tho muscles which move them,' since 
by this useful guide some local seat of irritation may possibly be detected 
in such cases which will account for fixation of the jaw, and, when pro- 
perly relieved, may be followed by a complete return of mobility without 
reoonrse to severer methods. This would, of course, not apply to any 
form of fixation dependent upon cicatricial tissue. 

' Every nerve distributed to the musctea wliioh move a joint eenda a filament 
to the joint itself, and supplies the iutegumenC over the insertion of eaoh of the 
muacles which move it. 
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CHAPTER I. 
THE TRUNK. 

The bony framework of the trunk Beirea as a oonneoting 
between that of the upper and lower extremities, while it also aerrsi to 
Gupport tho heuil. It must be evident also, to any one who etudie^ tlu 
design of Nature in the general plan of construction of tho hamwi 
frame, that this part of the body serves many purposes; and there if 
hardly an isolated portion which ia not snggeativo of the wonderful 
adaptability of man to the rarious acts which he ia called npon to 
perform. Tliis part of the ekoleton affords protection to the spinal 
cord and all of the viscera; the large arterial trunks; the veins which 
convey the blood from the extremities, the ahdomina] and pelric 
viscera, the head and lungs, to the chambers of the Iieart; the impor- 
tant nerves which govern the movements neceaaary to respiration and 
the functions of the viscera; and the lymphatio vessela, which are con- 
cerned in the process of absorption of the nutritive elements of the food. 
To its numerous surfaces and bony points are attached some of the mott 
important muscles, which are not only designed to act in harmony with 
the muscles of tho extremities ia preserving the equilibrium of the body 
and in the proper performance of locomotion, but also to directly assist in 
the respiratory act, in parturition, in the aot of vomiting, and in the eva- 
cnation of tlie normal secretions, when any obstruction to their free escape 
exists. Tho lower portion of the trunk, the bony pelvis, is so modified 
from the typo of tho lower animals as to afford support as well as protec- 
tion to the organs of tho abdomen, while tho vertebral column ia a sonTM 
of constant wonderment to the anatomist from the beauty of its constnte- 
tion and the simplicity of its arrangement. 

In studying the bonea of tho trunk, the vertebral column will first bo 
considered, then the bones of the thorax, and finally tho bones of the 
pelvis. It will bo perceived that the cervical region of the Bpiue, as well 
as the strnctures which enter into the formation of the neck, aro treated 
of as portions of tho trunk rather than oa a acparato anatomical rcgiooi 
since many of its organs are properly but parts of the thoracic visoen 
and the alimentary canal, and ainco its vessela can be,Btudied to betttir 
advantage, in their practical aspects, by grouping them with tlia larger 
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trunks from which they spring or into which they empty. Furthennore, 
the nerves of tiie neck are, in a measure, those also of the trunk, since 
their most important actions are confined to parts below the superior 
opening of the thorax, and to treat of only a limited portion of each 
would tend to create confusion and possihly to impair the general utUitf 
of the plan of this work. 

Aiter considering the bony frame-work of 
the neck, tliorax, abdomen, and pelvis, those 
special clinical points pertaining to each of 
these regions in which anatomy has any spe- 
cial bearing, will be discussed. Thus, the 
exteriial landmarks to all of the important 
Btrncturcs will be given: the modifications 
from the normal eonfour of special regions, 
which are indicative of disease, and may 
prove of value to the diagnostician; the mug- 
cles, and their physiological actions and sur- 
gical importance; and the course of the ciita- 
Dcous nerves, where pain, as a symptom, is 
an anatomical guide to disease of certain 
wall-defined localities. 



THE VERTEBRAL COLUMN. 

The intermediate link, which serves to 
connect the head with the bones of the lower 
extremity, consists of a scries of bones called 
*' vertebrEe,'" since thoy allow of tlio bonding 
and turning of the body, and two lateral 
bones, the ossa innominata, which are inter- 
posed between the spinal column and the f cmnr ^ . 
of either side. The vertebrffl are so articu- 
lated together as to form three graceful curves, being bent forward in the 
region of the neck, backward in the region of the chest, and again for- 
ward in the loins. Between each of these bones is interposed a plate of 
cartilage (ihe intervertebral disks), whose functions are to act as so many 

'The number of the vertebrffi is given bj different authors as twenty-four 
and twenty Bis. If the latter number be taken, tlie sacrum and coccyx are 
Included, which are properly parts of the pelvis. Tlie twenty-four vertebruB 
comprise seven cervical, twelve dorsal, and five lumbar. The length of the neck 
canDOt be used as a means of appraxiniat«Ij estimating the number of cervical 
« Tertebne in aninialB, since Flower states, in his work on the Osteology of the 
Uammalia. that the whale, which apparently has no neck, has the same number 
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elastic Bprings which shall tead to break tho force of any shock 
raitted to the vertebral column and thus to the head. In the whale, 
these disks arc of oxtremo size, and are often found upon the seashore ol 
northern countries, haTing become separated from the vertebrte and tbni 
carried to the beach. Gases are reported where they have been used bj 
shipwrecked sailors as plates.' The curves of the vertebral oolon 




fto, 00. Fio. Kl. 

TlQ. 90,— The iplnal oulumn as aeen tram, the left side. CI to T. Ihe ReTpa cerrlo&l TsrUMt. 
D1 toll, the iwelvedorul vertebra): L 1 to A. the n>e litmbor Tertebne:Sl, Ibe Eaonun; ColU 
*, ttie (our banes or the coccyx. 

Fio B1.-.The tplaal column aa seen from, belilnd. The lune dgiireB tmd letters of releram * 
In out No. 90 nre used. 

serve the following purposes: (1), they contribute to the wondeifnl 



' Queckett: Leotam on Histology, London, 1863, 
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strength of the spine,' eince its curvoa are alternatiDg; (2), tbey convert 
the spine into an e/ns(ic structure and tliiia jifforil a springy pillar upon 
which the head shall rest, rendering the danger of seyere jarring of the 
brain a minimam;' (3), the curves are so arranged as to favor the lodg- 
ment of organs, since the cavity of the chest is greatly enlarged thereby, 
and the weight of these organs is still kG[it within the line of the centre 
of gravity — a fact to be considered in tiio arrangement of mnscles, as 
lesa power ia required to preserve the proper balance; (4), the curves 
are so grailnal as to prevent the possibility of compression of the spinal 
cxtrd, which might occur wore there are any abrupt angles to the canal ; 
(5), the curve of the cervical and dorsal regions adds greatly to the 
beauty of outline of tho body, while the cervical curve faciUtatos the 
movements of the neck. 

The curves of the vertebral column are due, in groat measure, to the 
Tftriations in thickness of the intervertebral iibro -cartilages, but partly 
aldo to the relative thickness of the bodies of the vertebrse of tho differ- 
ent regions, and to the tension exerted by tho ligamenta subflava, which 
connect the limince of the diiferent vcrtebne together. 

The spinal column is capable of movement in one of four directions, 
Tiz., flexion, extension, tateral movement, and torsion, Tho first two are 
freest in the neck, least free in the dorsal region, and less frco in the 
I loina than in the neck. This is largely due to tho fact that tho spines of 
the dorsal vertebrie overhtp each other, pai-ticukrly from the fourth to 
' Ihe eighth, and that the articular processes of tho dorsal vertebris are 
nearly pei-pendicular, so that movement is prevented; while, in the cervi- 
cal region, tho articular processes are oblique, tho intovortebral disks 
thick, and the spinous processes of the third, fourth, and fifth are pur- 
posely made short and horizontal. The lumbar vertebrse have also thick 
intervertebral disks, which allow of movement between their spinoaa 
processes; and the articular processes are so placed as to allow of a limited 
movement. Flexion and extension of tho spine are freest between the 
third and sixth cervical vertebnn, between tho eleventh dorsal and 
second lumbar, and again between the last lumbar vertebra and the 
sacrum.' The lateral movements of the spine are very free in the neck, 
BO aa to allow of an easy carriage of the head, and in the loins, so as to 
permit of movement of the trunk. The movement of rotation of the 
apine ia confined almost esclusively to the lumbar region, and it is this 
I power of movement that enables the head to be rotated beyond the 



■ BoUin and Magendia hare mathematically calculated the value of tbese 
curvea, and estimate the strength of tbe column aa Hixt^eii, times that of a 
Btrai^ht oue. 

' Holden; Human Osteology, London, 1873. 

' In cases of tetanus, or in those feuta of the acrobat where the body 1b mode 
to rest upon tlie head and the heela alone, this point is admirably shown. 
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ability of morement of the atlas npon the axis, throagh a partlcipttin 
of the trunk.' 

The inlerverlebral disks are soft and of a pulpy consistence in the 
central portion, but firm at the edges, and they thus tend to form a ball- 
and-socket joint which permits of a certain amount of movement in 
every direction between the vcrtebrse which they separate. By the 
weight of tiie body they are compressed, so that at night the height of an 
individual is often diminished some fraction* of an inch fi'om the 
measurement taken after a night'o repose." 

Upon each side of the spinea of the verle- 
bne may bo perceived a deep groove ' for the 
strong muscles of the back. If wo look 
at the spinal column from the front, we 
can perceive that the transverse processes 
of the atlas are very long, so tliat the 
muscles which rotate the head can gaia 
additional leverage. An enlargement of 
the column can be detected at the lower pan 
of tlie cervical region, so as to form an ei- 
paudcd base for the neck, and a diminulioD 
in tbo width of the column can be dctecteJ 
in tlio dorsal region in order to afford more 
room for the lungs. A slight lateral curva- 
ture in tlie dorsal region may often be per- 
ceived, which is attributed by some authon 
to the excessive use of the right arm, sinoe 
its concavity is usually toward the left side. 
This point should be remembered as a fre- 
quent and natural deformity, when diagnt» 
Fio. M,— Lateral curratnrB ing a lateral curvature as the result of difr 

■nd ruUlion. (AttorHoiuaKin.) 

Along the entire length of the spinal column, on its posterior aspect, 
the spinous processes form a prominent bony ridge, which may be felt 
through the skin of the back even in the fattest people, and which is oot* 

' Holden euggoets an admirablt^ yfo-j to demonstrate tliis point : " Sit npri^L 
with jaur head BJid shoulders well npplied to thn back of a chair; the h«aJ uA 
neck can be rotated to the extent of T0\ Lean forward, so aa to lt>t the lumUr 
vertebrffl come into play; jou can then turn your head and neck 80° more." 

This diminution in the height may vary from a ecaruely perceptible Bbrint- 
age to one-third, or oven one-half of an inch, 

A habit of leaning toward one aide may make a permanent d^/ormits \<J 
destroyins the elasticity of these cartilages. Thus, a distortion of the spinv tuiy 
not always indicate disease. 

This groove is narrowest at the junction of the laet dorsal and first lumtw 
vertebne (the weakest part of the bock), and widest at the sacrum. 
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sionallj prominenl: daring life. It will be noticed that the spine cannot 
be felt in the ccrvicul as distinctly as in the dorsal and lumbar 
regions, for the following reasons: (1) on account of its curve, (3) on 
account of the attachment of an elastic ligament (the ligamcntum 
UDchK) which exlcnda from the head, to the last cervical vertebra, and 
aseiete the muscles in supporting the head at a right angle to the spine, (3) 
. £rom the fact that the spines of the third, fourth, and fifth cervical vor- 
tebne are made shorter than the rest so aa to admit of free extension of 
the neck, (4) on account of the muscles which tend to render the long 
spine of the axis less prominent than it would otherwise be. In a mns- 
cnlar Eubject, the spines of the vertebna of the dorsal and lumbar regions, 
instead of being prominent as they arc in the skeleton, lie in » median 





depression or groove, which extends the entire length of the back and 
ig caused by the prominence of the erector spinte mnscles upon either 
side of the spines. 

Tlie veriebrw as mrgical guides. 
It frequently happens that it ia deeirable to detennine the eiact sit- 
uation of flomo special vertebra, since valuable guides are thus obtained to 
important Btructures; this can be done roost readily by first applying 
«Aarfi friction along the groove over the spinous processes of the vertebra, 
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vheti the points of tho spines will be made prominent aa small red 
{aince they come close to the akin), and cnu then be readily coonted. 

There are certain vertebrae which arc of special value tothephjs- 
cian, since they stand as landmarks to gnide him to tho scat of other 
parts of the body. Thus, the thivd cervical vertebra corresponds to the 
following parts: (1) the opening of the larynx, (2) tho bifurcation of the 
carotid artery, (3) the point of origin of both the external and intenuil 
carotid arteries, (4) the situation of tho superior cervical ganglion of the 
eympathetic nerve. Theji/iAcery/ca/j'erfefirrt isaguide to the following 
parts: (1) the lower opening of tho larynx, (2) the begianing of the ti»- 
chea, (3) the lower end of the pharynx, (4) the nppor opening of the 
(Bsophagus, (5) the middle cervical ganglion of tlie e}-mpathetic nerre. 
Finally, the second lumbar vertebra corresponds to tlie following jiartj: 
(1) the termination of tho duodenum, (3) the commencement of tho je- 
junum, (3) the lower border of tlie pancreas, (4) the upper root of tie 
mesentery, (5) the point of origin of the superior mesenteric artery, (B) 
the commencement of the thoracic dact, (7) the opening of the ductal 
communis choledochua into the intestine, (8) the commencement of iha 
, vena porta,(9) the termination of the spinal cord, (10) the point of origin 
of the Cauda equina, (II) tho atbachment of tlie crura of tho diaphragm, 
and (12) the situation of tho reccptacnlum chyli. 

In addition to these three Tertehrre, which are of special value u 
guides to more than one part of the body, may be mentioned tho stvenik 
cervical, whose long spine is a guide to tlie level of the apex of the lung 
in the male, since, in the female, it extends higher np; the third dttrml 
at whose level the ivorta reaches the spinal column, tho trachea bifurcau^ 
and the apex of the lower lobe of tho lung is found; the eighth dorut, 
which indicates the lower level of tho heart and that of the central tendon 
of the diaphragm; tho ninth dorsal, at which level tlie upper edge of the 
spleen is found in health, and where also the tesophagus and vena cava pas 
through the diapliragm; the fcjith dorsal, which corresponds to tlie lower 
edge of the lung, the spot where tho liver comes to the surface posteriorly, 
and the situation of the cardiiic orifice of the atomach; tlio eleventh dor- 
ea/, guiding tho student to the normal situation of the lower border of 
the spleen, and to tlie upper part of the kidney; tlie twelfth dorsal, wbich 
marks the lower limit of the pleura, the passage of tho aorta tii rough the 
diaphragm, and the situation of the pyloric end of the stomach; tbt 
_first lumbar where the renal arteries are given off, and where the pclrii 
of the kidney may be found; the third lumbar which corresponds to 
the level of tho umbilicus, and the lower border of tho kidney; anJ, 
finally, i\\a fourth lumbar which marks the point of bifurcation of ths 
abdominal aorta into the two common iliac arteries, and which lieaon 
a level with the highest part of the ilium. 

It may be of value to the physician in examining the chest, or en&Mh 
oring to locate the exact situation of any particular point upon th^ chet^ 
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to remember (hat the Bpine of the (hird dorsal vertebra ib on the eamo 
level as the commeucement of the spine of the Bcapula; that the Bpine of 
tlie seventh dorsal vertebra lies on a level with the inferior angle of that 
bone; and, finallj, that the spine of the last dorsal vertebra is on tho level 
with the head of the last rib, which may be naed as a gnido to certain 
sargioal operationG, upon Bome of the abdominal viscera. 

Between the different vertebne are placed /o ram (jia, through which 
the Bptnal nerves escape from the spinal canal to reach the*partB which 
each is destined to supply. It is often useful to know the vertebrse, oppo- 
site to which the nerves of any special region arise from the spinal cord, 
since the point of origin does not always correspond to the foramina of 
escape. The folJcwing guides may bo furnished by the vertebrre, to 
locate the seat of lesions of the spinal cord, which are affecting any special 
nerves or sets of nerves 




■nd sarenth domJ n 
HUIoD.) 

le interval between the occiput and the sixth cervical spine, marks 
imita of origin of tho eifiht cervual nerves, that between the sixth 
ncaland the fourth doisil Bpme marks tho origin of theirs/ six 
dorsal nerves; between Ibe eleventh and twelfth dorsal spines, the /re 
lumbar nerves arise as the upper part of the Cauda equina; while the 
origin ot tho /lee sacral nerves corresponds to a single vertebra, the 
twelfth dorsal spine. 



' It Bbould bo reiuembcred tliat the spines of tlie vertebra are not always in a 
preciaely straight line, bat that in persona possessing llio greatest strength, an 
OCcaBional deviation of single vertebrae, either to the right or the left, may exist. 
It is br knowing these natural defects that we can guard ourBelves agaiost error 




k 



Fid. eo,— Longlludlna] lectloii o 
Hilton.) Tbe body recumbent, a. 
Ing appoatte ths space betweea the 
br occipital and sphenoid boaei; e. atli 
tebra. »ilJi its nscendlng or odontoid pi 
t, tbin pillow plikccd under oi 
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The spinal canal which is inclosed br 
the vertebne extends throughout the en- 
tire length of the spinal column, and 
contains the spinat cord, and the lurabiu:, 
eacral, and coccygeal nerves, after the 
spinal cord has terminated in the cauda 
equina. The verttibrre bo overlap eacii 
other, posteriorly and at the sides, thit 
it would be estremely dilScnlt for mj 
catting inatrament to injure the spiiul 
cord, except between the occiput and the 
arch of the atlas, where animals are usoal- 
ly "pithed,"' and in the Inmbar region, 
where a cutting instrument might possi- 
bly injure the lumbar or sacral nerres. 
The spinal canal is larger in Ihe yierka,Tii 
the lumbar regions than in the dorsal, 
which fact is explained on two grounds; 
firet, because there are two enlargcmeoU 
present on the spinal cord (where the 
large nerves of the upper and lower ci- 
tremities arise), which demand increaspJ 
space, and second, because the dortal 
region does not admit of much motioa, 
and therefore the spinal cord reqoira 
less room to insure its safety from pres- 
sure than in the neck, or lumbar regions, 
where the movements of the spinal cai- 
nmn are more extensive. 

The vertebne are so interlocked, bf 
their spinous and articular procesaei, u 
to render the danger of dislocation of anj 
bone extremely slight; in fact such sa 
accident would be impossible in the dord 
and lumbar regions without a fracture cf 
the processes having first occurred; bat, 
ia the cervical region, such cases h»« 
been reported, and specimens of it vt 

d. Bpine, etc.. on rlEht Ride of the medlftn Une. (UW 
UTjIil; b, medulla obloosala; c, npinal miuTO*. t<nBtJU* 
d second lumbar vertebm; d. bus ot the sIcuU toraat 
Dr first cerrieal vert*tir»; /, axis, or second eertcd'* 
ss lnteri)a«ed between the nltiauad Ihe incaluItaofDfi' 
.; n. thicker plUow, supporting the hollow ot CM aMk 
'iemedulIaobliinE>ta; •>, lUluaMi 



' The deficient hoaj protection of tlie medulla oblongata beiw 
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. some of the larger collections of osteological curiosities. 

Idea and forcible rotation of the nsck may be followed by such a dislo- 

i, and Beyer reports a case where a lawyer was made the viotim to 

k accident in attempting to see a person entering a door behind his 

The excessive length of the iranaverae processes of the atlas affords one « 
Qie many examples of a provision of Nature to increase the leverage 
i and thus to add to their power, since the inferior obli<iQe 
« of the neck are thus enabled to rotate the head with greater ease 
B if the transverse processes were of the same length as those of the 
r cervical vertebrse. 




VtAf.— SkMChof ■dlaaecllon. BUairlDgtha bead laiiiag forwards, cahnppenain same cases of 
deaCmcCion at Ibe llgunentB. nssoclBled with dli«tiio of tbs Joints betn-mn ttu^ atlas mnd ula and 
oodirital bones. Theboadand atlas Inclining (orn-»rd, and leaving tbe leciiDil vertebra In Its 
propar poaltlon, crutUi tbe medulla oblongata upon Che odonlold process of the second Tertebm. 
and lO cause Buddea or [DSUDt cleatb : a. iKias Varolii; b, medulla obloo^ta; c, spinal marrow; if, 
bwM of skull, rrjrmed by occipital and ipbenold bones; e, alias, or flnt cerrlcal Tertebro; /. oils, 
oraBcood cervical Terlebra. iHIb Its ascendlnit odontoid process. Thew honiw are here shown 
wldrij- aepuated, aa the reault ol tbe dlHsIon of tbe Ugaments between them. (Alter HUCoa.) 

The tran*ver»e ligament, which serves to retain the odontoid process 
of the axis in close relation to the atlas, is an important structure, since 
it protects the medulhv oblongata from the pressure upon it which would 
otherwise be exerted by that process oC bono when the head is bent for- 
word; hence the fatul consequence of rupture of that ligament when 

tuid the atlas seems to be known omong the criininal classes, na several minders 
iMve been perpetrated bj forcing an instrumeut lliroiigh this interval. (Blandin.) 



I hsugi 
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hsuging ia scientifically pGi-formed upon a criminal. In spite 
strength of this ligament and the deep groove in the odontoid pi 
which it fits, it occasionally slips ont of its place with fatal 
the patient. Such a caee is reported by Petit ' of a child that was IdlbS 
by being lifted by the head, while Holden' reports another, where a lady 
•was canning her child upon her shoulders, and the child, losing its bil- 
ance, clung to the mother's neck in falling, and drawing it suddenly back- 
ward, caused instantaneous death, of the mother from rupture of this ligi- 
ment. Such displacement is more liable to occur in the child than in the 
adult, since the ligaments are weak and liable to be more relaxed.* 

The seventh cervical vertebra haa, in rare instances, a cervical rib de- 
veloped in connection with it, which is analogous to the cervical ritic 
found in some animals; such an abnormality has been mistaken for « 
bony tumor of the vertebral column, as it is not often movable, being 
frequently attached to the first rib, when presotit. 

In the sacral region, thejiosterior sacral foramina are directly oppoots 
to the anterior openings, so that it is possible for a pointed instromflnt to 
enter the cavity of the pelvis and thus wound some of the pelvic visoen; 
while t)ie spinal canal is also incomplete posteriori;/ in the lower put of 
that hone, which thus enables the putrid secretions of bed-sores to enUr 
that canal and create symptoms of spinal inflammation. 

POINTS OF CLINICAL INTEEEftT I'EKTAINING TO THE VEBTEBKU 
COLUMN. 

The number of the cervical vertebnu may, in rare cases, bo decnaai 
to six; this is one of the numerous evidences whicli the humtw frantt 
often shows, of a tendency to return to the type of the lower Mniirnl*, 
since only one mammal ' has more than seven vertebra. Although the 
neck may appear to be long, in phthisical subjects, and short in those of 
a full habit, the variation is due chiefly ' to the shape of the upper por- 
tion of the body, which resembles the condition present after a fnll in- 
spiration in those where the neck is short, while it is comparable to the 
condition of the healthy chest after a full expiratory effort in tho« 
where the ueck is long. It was formerly and still is believed by some 
that the shortness of the neck indicates an additional danger to the Eub- 
ject from apoplexy in later life; basing this belief on the fact that tie 

' Ah quoted by Holden and iithe™. 

' Human Oeteologj-, London, 1878, 

> la addition to this explanation, Blandin mentions on anatomical fact perUiit- 
ing to the odontoid process of the axis, which tnny prove an important facUa'io 
this accident; viz., that it is much shorter in the child than in the adult and tbiH 
more readily allows ttin transverse ligament to slip over its apex. 

* The ■' bradi/phus trtdactylug." 

'It may be also due to an increase in the thit^kneBH of the iaterverttibral dUx 
and the bodies of the vertebra themselves. 
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head ia thus brought more closely in 
relation to the heart, and tho capil- 
lary vessels of the head are there- 
fore subjected to a greater pressure 
thiin if the head were more widely 
separated from the trunk. 

In advanced age, the fiiovemenisl 
of the xpine often become seriously 
Impaired, especially in the region of 
the neck, on account of a rigidity of 
) musclea which act upon the ver- 
In the aged and also in the 
■ young, rarivs of the cervical 
i of the Gpinal culumn is not 
Q affection; and, as pus 
lly forma at the scat of tho curi- 
KpTocess, the pharynx is apt to be 
ally or even completely occluded 
Sie balging foi'ward of u soft flue- 
nt tumor, and thus serious dys- 
1 may ensue unless the pus be 
tnat«d. It may be safely stated 
\ B. large pruportion of the Bo- 
'■ retro- pharyngeal abscess " 
8 met with in the ordinay 
\ of the physician, dne to 
lious process, is confined chiefly 
e cancellous tissue of tho bodies 
« cervical vertebraB. 
Ibe apinal column may present 
milttl, as well as acquired vial- 
Cuaea have been report- 
bhere the upper half of the cervi- 

BL M.— The uondlKon uf Hplna blflda. (After 
L Toater; b, vXlemaX KracLnold; 
nold ; d, ipivxi oocDjded bj cere- 
^ bnxipliuil fluid; r, lorciilar lltrophili; /, npina 
UOiU tuinor; (/. Kplul miuTow clMBly invmlwt 
br pla Duler; A, wparaEe |]|;ameDlg fl'ing Uib 
•nlerior parts ot duts maUr to the secoDd.tUinl, 
[ourth. nnd flftli porttons o( BOcrum, (Tlieiv aru 
oUier deliuaic ligamsnra pasiliig neinrat^ly Trozn 

of tliB ■uram and luuitiar vertebra, not atiown 
In tUa i^tcli. The ooiiHJdvrsbls apai'a whicb 
ftdM* DMunlly betwut^n the dura niaier and 
IbovtftriiT^ occmpied bj the FBchldLan velua and 
dtled.) i, [11 tbu Iianivi 
-n-nutral Hhcatli. Tliep 







148 



PBACnoiL MKDICAL ANATOMY. 



cal region of the Bpinnl columu has been found wanting at the time of 
birtli — a condition to which Beclard applies the term " atracbelo-oepha- 
iia;" also, where the entire cervical region has been wanting, as well as the 
upper extremities — a condition called by the aanio author "abmchio- 
cephalia." The epinoua procesBes of the vertebrae may ho deficient at tbe 
time of birth — the condition of "spina bifida" — and a tumor, whoso fiiv 
dcjNinds upon the extent of the Imperfection in the spinal column, trill 
be presented in the median line of the trunk, posteriorly, wliioli will be 
fluctuant, as a rule, ainco it will contain tlie corebro-spinal fluid. Tba 
free communication which the cerebro-spinal fluid has with the venirichi 
of the brain ' will explain why pressure over these tumors is apt to cause 
brain symptoms, and why injections of medicinal agents into the cavitr 
of the tumor is certainly a questionable procedure, and one of great 
daoger. 




Pia.M.— This dlaKmnliBa been Introduced : 
and spaces as tbc}' are believed to viiat In the spinal i 

mater ending nn nerve sbeath; S, 5, li^m?ntum deuClculatum ; «, gray matter ■>[ spinal iwd; ', 
deOcste areolar tlssne found In thb nub-arachnoid apace between th« araohQold and pta mater; % 
anterior and smaller, 0, poaterii^r and lai^er. roots of spinal nerre; lo, lo, ftfiwiUi- useue le", 
(Afler HUton.) 

Friwtures of the ver/ebrcs may result from direct injuries to the spine, 
or from a force indirectly applied, as in case of falls upon the feet, knees, 
pelvis, or head. In the first set of causes, viz., those producing fracture 
from direct violence, tlie injury is, of necessity, received upon the back; 
since the spine is most thoroughly protected in front by the soft tissoei 



' The cerefaro-spinal fluid perfonns (or the cerebro-spinal axis (tltt; bmin Vni 
spinal cord) the functions; (1) of diverting the vibratory motions of the bones o( 
theakiilKromthebrain, iu case ot violence being perceived: (3) it isolates lb* t*- 
rioua ner^-GS passing through the same cracial foramina; and (3) it regulates the 
internal preaaures required to properly counterbalance the blood-pressure in th* 
vessels of the brain and cord, and thus tends to bring back tha internal ganglia 
of the brain to a state of quiescence after their state of vascular activity. 




Thie claas of injury, almost without exception, reaulte in a complicating 
dislocation of the -vertebrjB iu addition to tlie fracture received, since the 
anterior ligamentoufl attiichmenta of the bodies to each other aro rup- 
tnred by the direct force of the blow, which ciiusea an alteration of the 
spinal carve; while at the Eame time the spinous ]irocesses and the 
laminfe of the vertebra are comminuted, on account of the compression 
exerted in endeavoring to resist such an alteration of the spinal axes. 

In the second class, vIk., those forms of fracture depejident upon a 
force applied indirectly to the spinal column, the fracture is found to be 
atnated, as a rule, at a distance fi'om the point where the force was ap- 
plied. Dislocation of the vertebrie will generally bo absent in this class 
of fracture, but the articular processes will be often comminuted, and the 
spinous and transverse processes frequently broken. In very severe 
«Mee. however, where the force transmitted through the spinal column 




Ic lUeral curre, (After Ran 




11.— QuKlruplo 



(After 



is of a violent character, the bodies of the vertebrie may be com- 
minnted (although the amount of cancellous tissue in their interior ena- 
bles them to stand great compression without commiuution), and thus a 
most serious form of displacement may result, which is liable to produce 
pressure upon the spinal cord and destroy life, if the displacement be 
above the origin of the phrouic nerves. 

The symptoma of fracture of the spine may be either local in charac- 
ter, or referable to compression of, or injury to the spinal cord. The 
local symj'toms will prot»bly consist of crcjiitua, deformity, detached and 
movable fragments, local ecchymosis, and local pain. The sjiinal symp- 
toms will vary with the seat of fracture and the portion of the cord 
which has been compressed or otherwise injured. Thus, if above the 
origin of the phrenic nerve, death may ensue from respiratory paralysis, 
provided that both of the lateral halves of the spinal cord are simultaue- 

" ' ainrfld. If above the origin of the lumbar and sacral nerves. 
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symptoms of paralysis of the limbs imd pclric organs will be apparent. 
The paraljaia of the muscles muy bo of the homrplegic or tho parapl^ie 
type, according aa the pressure upon tlie spinal cord affect« one Uteral 
half only, or both lateral halves of the cord; or, possibly, even local J* 
ralyfiis may result, if special spinal nerves be injured, and the apinalcord 
cape. 

In some cases, where dislocation of the vertebrm exists, in connectioo 
with fracture of the spine, extension of the vertebral colnmn, by meam 
of the suspension of the patient if practicable, will often reduce the dis- 
location, and, possibly, an audible click will be heard when the reduction 
is effected. The results of injury to the spinal column depends more 
upon the severity of the spinal symptoms, produced by the injury to the 
spinal cord, than the situation or extent of the fracture. 

Cartons disease of the dorsal and lumbar regions of the spine is ex- 




Tin. ice.— K/pbosia. (After Hunillon.] Fin. 

tremely common in children. As regards the causes which conspire to 
create this condition, I must personally disagree witli many of the di*- 
tinguished authors on surgery, in the opinion that scrofula is generally 
found to exist in tliose ao affected. To my mind, we can far more intel- 
ligently trace the exciting cause of this affection to musauliir exfianstion, 
due to esereiso persevered in after fatigue, or to some aliffhl acadfttl 
which ia either unacknowledged by the cliild or overlooked by both the 
child and its parents. I am inclined to think that uo case of spinal dis- 
ease of an acute or chronic type over occurred witliout some form ol 
wrench or strain to the tissues forming the affected joint or joints; not 
that I am disposed to deny that scrofula probably predisposes to a debil- 
ity of constitution wliich favors inflammatory processes, and in this way, 
and to just tliut extent, may be regarded us a predisposing cause, hot I 
have never yet met with a caao where my conviction as to the tranmatic 
origin of the affection was not strengthened rather thiin diminished. 
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Diseases of the spine luiiy begin in the bodies of the vertebra or in the 
intervertebral substance. The traumatic theory of origin soeins to faror 
the latter as the most frequent scat of origin of this typo of disease, sin 
it haa been found by some of our best observers tliat all forms of injury 
to the spinal column tend to create a partial or complete separation of 
the intervertebral cartilages from the bodies of the vertebne, and thus to 
interfere with their nutrition. 

THhopain which is associated with spinal disease is due to an irritation 
of the spinal nerves which escape from the foramina between the laminse 
of the Tertobne, and are therefore placed in close relation both to 
the bodies of the vertebrfe and the intervertebral substances, both of 
vhich have been discussed as the most probable points of origin of this 
affection, It is often possible, by a thorough knowledge of the course 
and distribution of these spinal nerves, and by ageneral law, which is given 
by Hilton, to trace the symptom of localized pain to its exciting cause, 
and thus to make an early diagnosis of a diseased condition of parts, 
vliich may be far removed from the seat of paiu, and whose recovery de- 
pends npou this recognition in the early stages of the disease. The rule 
to which I refer may be thus tjuoted: "In disease of the lower cervical, 
dorsal, and lumbar regions of the vertebral column, the pain is usually 
expressed symmetrically; that is, on both sides alike. It is often not so, 
however, when the disease lies between the occiput and the atlas, or 
between the first and second cervical TerfcebrBe."' As examples of the 
utility of this guide to tlie diagnosis of spinal affections by means of 
symmetrical pain, a constant ^m'lt in tfte pit of ths stomach is a frequent 
indicator of disease in the region of the point of origin of the sisth and 
serenth dorsal nerves from the spinal cord; while pa^in in the scalp cover- 
ing the back part of the skuU, in the region of the nape of the neck, is 
often a guide to disease of tlio spine between the atlas and the axis, since 
the great occipital nerve, which supplies that region of the scalp, arises 
between these vertebne. 

The subject of 2>ain, as a guide to the situation of spinal lesions, is 
one which requires a most thorough knowledge of anatomy to properly 
appreciate its advantages or to skilfully apply its precepts. It would be 
out of the province, as well as the scope of a small volume like the pres- 
ent one, to attempt to give to the reader more than a general idea of how 
the nerves which arise from the spine can be utilized by the physician, 
not only in making a brilliant diagnosis in some instances, but in skil- 
fully treating and relieving the symptoms of others. Every student of 

' The explanation of this peculiarity of the flrtt and Becond cervical vertebras, 
■■pvenby Hilton, rests in the anatomical fact that the number of separate joints 
between these bones eiiablei the disease to frequently remain nnilaterat ; while, 
in the case of all the other vertebrit', the disease rapidly spreads throughout the 
bodi«B of thos<> bones, and thusli^comes a bilalrral aSectioa. 
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^^^H medical anatomy slionld first become moat thoroughly familiui' with tli6 
^^^H eeat of origin of the Bpinal nerves and the guides to them, as afforded bj 
^^^1 the Bpinoaa jirocesses of the vertebral column (gco pago 143). He shodd 
^^^V nest acquire the genenil course and distribution of those nervea whict 
^^^B are distributed to the muscles of the trunk and the integumentary COT- 
^^H ering of the thomx, and abdomen ; and also the general coarse d 
^^^B those nerrea which Bupply the muscles, joints, and skin of the nppef 
^^^H and lower extremities. When this has been mustered, he should learn to 
^^^1 regard pain as a symptom which can be traced along the well-defined 
^^^1 course of the nerve which supplies the region where the puin is perceiTed, 
^^^1 remembering that pain is usually felt at the periplteral extremity of the 
^^^H nerve, and not in its central ]>ortion, or near its point of origin ; and he 
^^^r should always trace the course of the affected nerve, carefully notingthe 
' presence or absence of anything along the course of the nerve which mt^ 

create pain, until the seat of disease is reached. One axiom, whidi 

I is given by Hilton, cannot be too often repeated to those who hope to use 
the method which hua been described, with success, viz,, " TiuU superb 
dial pains on both sides of the body, wkith are symmetrical, impljf at 
origin or cause, tlie sent of which is central or bilateral, and that unOat- 
eral pain implies a seat of origin which is one-sided, and, as a ruU, » 
the srnne side of the body as thepatii," 
We have now considered the results of fractures, dislocations, snd 
diseased conditions of the vertebial column, and the means of diagnoiii 
which are afforded us by anatomy, both in the recognition of the existing 
condition and in the localization of the disease, as fai' na this line cf 
study can guide us, without entering into the consideration of tb) 
minute structure of the spinal cord and the nerve-centres, and the phj- 
I Biological functions of the various parts. We have seen thai pain may 

^^H^ be used as a guide to the projwr recognition of the early stages of disean 
^^^K of the vertebne ; that deformity may be produced as the result of frao- 
^^^R ture or dislocation, and that the seat and the results of a force applied 
^^^ to the spine are capable of being explained on anatomical grounds, wlwn 
the construction of the vertebral column is mastered ; that the effects of 
pressure upon the spinal cord may be revealed as a type of paralysis, 
eitJior of the lateral half of the body (hemiplegia), of the lower half of tlu 
body (paraplegia), or of the lower portion of one lateral half of the body 
(hemi-paraplegia) ; and, finally, that the viotor power of the muscles 
may be affected, the sensation of the parts alone affected, or that both 
motion and sensation may be impaired or destroyed.' 

The normal curvatures of the spine have been discussed to some 

' Pressure on or diBeaae of the posterior part of the epioa] cord prodncea syiop- 
toms referable to the sensation of the parts to which the paralyiwd a 
tributttd ; while pressiiro upon or disease of the anterior portion o[ t1 
interferes chiefly with the motor nerves distribtiti^d to the muscleo, 
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extent in the pages descriptive of the articulations ot the vertebrse 
'each other, as certain points were thus made clear by showing a design 
the part of Nature ; while the effects of abnormal curvatures upon 
the intercostal spaces and the general configuration of the thorax will be 
foand mentioned in connection with the bones of that region. These ab- 
normal curvatures are most commonly the result of carious disease of the 
bodtea of the Tertebrie, and its attendan t snpjjuration, or of a rolaiation 
of the ligaments and absorption of the intervertebral disks of cartilage. 
They are met with in children who have been subjected to some severe 
muscular strain or injury (possibly of bo slight a character as to have 
been forgotten or purposely concealed); also in those who have long as- 
earned a reclining position of the trunk toward one side, as in sitting over 
a desk; and in the weak and debilitated. The various methods now 
adopted to support the head and spine in an erect attitude, and the bene- 
fitfl derived from their use, seem to warrant the 
belief that the causes of the disease are largely 
mechanical, and that a relief from pressure of 
the vertebra upon each other effects a cure. 

In that condition, called "Poll's diifease," 
the bodies of the lower dorsal and upper lumbar 
vertebrae undergo carious degeneration, und tlie 
pas which forms follows the psoas muscle down- 
ward to its point of insertion, and thus escapes 
at the upper part of the thigh (on its inner as- 
pect), where it forms a. fluctuant tumor which 
may be mistaken for a femoral hernia, and other 
anrgical conditions of that region.' 

Ditlocation of the last lumbar vertebra upon 
tiie Bacrum, in a forward direction, occasionally 
occnre to such an extent that, while it does not 
seem to imperil life to any marked degree, an (After Hamilton.) 

impediment to parturition is produced; because the superior aperture of 
the true pelvis is shortened in its antero-posterior diameter. In cose 
anch a cause of dystocia is suspected, a bony projection can be felt by the 
finger through the vagina or rectum, which juts out into the pelvic cav- 
ty. 

When the bones composing the vertebral canal are the seat of carioug 
deganeratiOH, and the exact limit of the disease, or even its existence, is 
involved in doubt, a practical test has been suggested by Rosenthal, by 
which not only the existence of the affection, when the symptoms are ob- 
ecure, but also itsextent and situation can be determined with an approach 

' The author would respectfully refer his readers to his treatise on Surgical 
Diagnosis. N. Y.. 1880. tor the iwintfl of diacrimination between this affection 
and several othera which are liable to be confounded with it. 
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to accuracy. This test consists in passing, along the sides of the vertebral 
column, n pair of electrodes attached to a Faradic battery of considerable 
power. Under these circumstances, if there bo any caries, or inflammation 
of the vertebrse tending toward caries, the seat and extent of the diseaee 
will be at once manifested by a bumivff and xtabbing pain which will 
oft«n cause the patient to scream or start, since the passage of the electric 
current tlirougli inflamed bonc-tiasue is extremely painfuL While some 
of the later authors are not yet nilling to concede this symptom as a posi- 
tive evidence of carious degeneration, still they are agreed, almost nnani- 
monsly, that the absence of pai d ou the application of the galvanic cur- 
rent may be regarded aa conclusive evidence that no disease of the vertebra 
exists. 

Dislocations of the spine are of infrequent occurrence, but sacli an 
accident may occur either aa the result of violence to or disease of the 
vertebne, without the presence of a complicating fracture. In two cases, 
reported by Lassus and Paletta, the occipital bone has been displaced 
from its articulation with the atlas; the first of these lived six^hours, hav- 
ing suffered a laceration of the vertebral artery, which lies in oxtremeij' 
close relation with both bonea, a^ it passes between them, while the second 
survived five days. Dislocations of the axis from the atlas have been al- 
ready mentioned as possible, and some remarkable cases have been cited 
to illustrate the form of accident which is most liable to produce it {ete 
page 14C). It has been stated by some authors that cases of this character 
have been relieved by a reduction of the dislocation, by placing the head of 
the patient between the hands, and the knees of the surgeon against the 
shoulders of the sufferer, and thus, by drawing and twisting the heud, 
the odontoid process has been replaced; but such a statement seenu 
to me incredible, since, if the accident had really occurred and the 
odontoid process hud once become displaced, death would inevitably takf 
place before surgical relief could be of benefit. I am inclined, therefon, 
to believe that these cases are properly those of concussion of the spiiul 
cord with a severe sprain of the neck, injuring its muscles or atretching 
its ligaments. A rare form of accident is occasionally met with, io 
which the transverse process of some of the ccrrical vertebne is displaced, 
upon one side only; thus causing the head to be turned toward the oppo- 
site aide and rendered immovable, while marked paiu is present at tbe 
seat of displacement, and a ridigity of the neck is produced. In such 
an emergency, forcible extension of the head, and rotation afterward, will 
tend to reduce the displacement, which will usually be indicated by IhBt 
pecnliar snap with which all dialocatious are liable to be associated when 
replaced. 
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OKAPTEE II. 
THE NECK AND ITS STRUCTURES. 

THE REGION OP THE NECK, A8 A WHOLE. 

The bones of the Deck have already been considered jis a part of the 
Tertebral column, with the exception of the ht/oid bone, which serves as a 
point of attachment for the root of the tongue; the membranous atruo- 
tures which connect it with the hirynx; the muscles situated in the an- 
terior portion of the neck; and those which serve to raise the hyoid 
bone and the larynx, during the second period of the physiological set of 
deglntition. 

In the fcetus and also in the aged, ' the anterior outline of the neck aa- 
Bumes a curve with its concavity looking toward the spinal column; but, 
»£ the parts fill out, the line assumes more nearly u i>erpendicular direc- 
tioQ in childhood and middle life.' The length of this region varies, 
not only in individuals, hut also with the position of the head; it is 
more delicate in the female than in the male, and its prominences and de- 
preasions are therefore more apparent. The length of the neck is caused 
to vary by alterations in the thickness of the intervertebral disks of fibro- 
cartOage; partly by an increase in the thickness of the bodies of the verte- 
brae themselves; and, finally, by the formation of the upper portion of the 
chest, since the neck is apparently shortened during each inspiratory act 
and lengthened during expiration. An actual increase or decrease in its 
length is therefore produced by those tjifea of thorax wliicli more closely 
resemble the conditions either of a full inspiration or a full expiration. 
For this reason, the long neck is most often associated with that 
type of chest which is flat in the supra-mammary region; where the clavi- 
doa are prominent: the upper intercostal spaces widened, and the lower 
spaces narrow; and where the sternum is depressed (the typical expiratory 
chest). Such a condition of the chest always denotes a lack of robustness 
of constitution, and, oft^n, a tuberculoiis tendency; and, for that reason, 
long necks are not the best evidence of iinlmal vigor or of long life. 

On the other hand, the short neck — while it may most often be found 

> Blandui: Anal. Topog. Paiia, 183tt. 

'In the male ailult. wheo the pamuia Adami is extensively developed and 
pronainent, the line of the anterior portion of the neck is often rather convex 
than Btiaight; while in those afflicted with goitre (enlargement of the thyroid 
gland) the same condition is present to an eEaggerat6d degree. 
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I 

^^^H Tith the typical inspiratory form of chest, and thus probably indioli 
^^^H great vigor aud strength of tcmpcmmcnt — is thouglit to render ite pos»- 
^^^B sor liable to the dauger of apoplexy in lat«rlifc, on account of the close sp- 
^^^M proximatiou of the brain to the heart, and the additional si rain t« the 
^^^P cerebral yessels, due to tliis fact. That the length of the neck is modi- 
^^^P fied by the position of the head is too well-known by surgeons to need 
^^^ more than a mere mention, since all the operations upon the neck deouiid 
that the head be bo placed as to assist the operator in renderiag certaio 
muscular guides tense, and relaxing other muscles, when additional space 
ia required. The old rule, quoted by Blandin,' is valuable to those who* 
surgical experience is limited: *' Place the head bo that the pait to be 
operated upon shall be opposed to tlie motion toward which the vLolt 
inclineB. 




leck-. I. 1 .Ihetwo portloiuaf theDCdplto-trotinllaal 
'elopi^ la aaitnmJs] which nioT« the ev: «, orbfonli^ 
rhlcli uloHM the eyeVdt: G-^7, muscles of Uui nose; 8, orbiculuiial 
muscle which puckers the lips: lS.niuHlor musole; 14. pUCysma mjaldeB. a brai 
which Klves moUon Ui Che sMii nitrlaylng It; 15. sterruKdeldO'maBtaid musclni It 
IB, muscles which raise the shoutder-blsde, or. wheo It is flxed, drsw the head to titlMr tfi 

The neck is rendered short during an advanced stage of emphjfl 
since the chest, being forced to contain more than the normal a 
air {inspiration being a labored act as well as expiration), the ahaS 
arc permanently raised and the upper portion of the thorax is r 
prominent, thus shortening the neck. In phthisis, on the o 
expansion of the thorax ia reduced, to an extent proportionate t 
amount of Inng-tissue involved; and, in severe cases, the neck t 
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becomes markedly lengthened on account of the flattening of the supro- 
mammitry region, and the sinking of tho bones of the shoulder. 

Many of tho Btrncfcnres of the neck are of practical interest from a 
medical point of view. The pharynx, larynx, trachea, ceaophagua, and 
thyroid gland are the seat of medical diseases, in coutra-distinction to 
those which are properly classed as surgical aflections; while the various 
diseases of internal organs are often evidenced by alterations in tho arte- 
riee, Tcins, muscles, nerves, glands, and fascite of this region. 

IHK VEISa OF THE SECK AND TICEIR POINTS OF IKTBREST. 

The TeiuB of tho neck, which lie superficially and can thus be watched 
daring life, show variations in their size which are of great value to the 
physician. In the sitting posture, thelawof gravity assists to empty these 
veins, except during the act of expiration, wlien the sinking of the chest- 
wall and the pressure exerted upon tho mediostina, causes the down- 
ward flow of blood to be temporarily arrested, and thus the veina are 
made prominent from their over-distention. Now, there are certain 
conditions of the internal organs of the thorax which tend to make such 
an impairment to tho venous return of the blood through the superior 
vena cava permanent, among which may bo mentioned extensive em- 
physema, lesions of the tricuspid valvo of the heart, thoracic aneurism, 
tumorii of the mediastina, cardiac dilatation or greatly enfeebled heart's 
action, extensive effusions into the pleural or pericardial sacs, collapse of 
the lung from the entrance of aii' into the pleural cavity, cancer of the 
cesophagus within the thorax, and many other causes which directly or 
indirectly would tend to impede the entrance of blood to the cavity of 
thorax, or that of the right auricle. 
fXhe veins of the neck muy exhibit, however, variations in the amount 
(ood which they contain, irrespective of disease; thus, in the acts of 
'ting, singing, or coughing, the superiiciid veins may swell enorm- 
onsly, from the prolonging of the expiratory effort (which arrests the 
venoua return to the heart), and from the force which is employed by the 
muscular system to produce the effort.' There is more blood in tlie 
veins of the neck during the contraction of the heart than during its 
period of repose; more in the recumbent position than when we sit up; 
we are warm than when we are cold; and more during anger 
iive mental activity than when cold and impassive.' If the veins 



D apparent is this fact during the singiug of iiigh notes that the swelling or 

' 1 the neck can often be seen among profesaionals on the stage, even 

• audience; and the extent o[ tho venous engorgement may often be seen to 

Bwitli the pitch of the note. Probably the abdominal muscles tenil to force 

isphragm upward and thus to crowd the blood in the superior vena cava to 

T part of the thorax, 
Hbeon; Medical Aimtomy. London, 1SG8, 
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be filled from any pressure due to disease, the affected side of thQ thoni 
may often correspond with the sLdo of the neck npou which the veiiu ue 
the more distended; while an equal distention of the veins duriDg both 
iagpiratiou uud expiration is most commonly met with in those acate 
types of inflammiition of the bronchial tuhos, where the respirstioua in 
fihftUow, or iu jmlmonary congestion, pneumonia, emphysema, etc, 

The large veins of the neck may be seen to puUate aynchronoualy witk 
the systole of the heart, when tlio tricuspid valve allows the blood to re- 
gurgitate into the right auricle to so marked an extent as to canse the 
heart-impulse to travel as a wave along the column of blood in the 8ap^ 
rior vena cava, and thus to the veins of the neck. This symptom i^ 
therefore, of the greatest value in deciding us to the condition of the right 
an riculo- ventricular ai)cniug and the valve which t«nds normally to 
occlude it; and, since this valve usually docs not become ingnSicient with- 
out previous disease of the lungs or of the mitral valve, an important 
guide is thus afforded the diagnostician in locating the primary nnn 
either In the lung or the left heart. 

The veins of the neck are filled with blood from the venous smueEef 
the brain and from the Bujier&cial and deep veins of the head and face; 
for this reason any obstruction to the free escape of blood from these lattw 
veins, if long continued, produces a cyatioaed condition of the face, and, 
often, hrain symploma, as the result of passive hyperemia of that orgu), ot 
«f carbonic acid poisoning. The faceof the sufferer from emphysema nun- 
ifesta, in a must striking way, the cyanotic condition of the face;' and 
vertigo, specks before the vision, noises in the ears, and (ulnees in Q» 
head aro liable to be produced by coughing or the slightest exerciM is 
this class of patients, illustrating the effect of an iucrcaise of the hyper- 
semia of the brain." The turgidity of the face, bleeding at the nose, yeN 
tigo, and possible convulsions of whooping-cough again illustrate the 
effect of the prolonged paroxysm of coughing upon the venous circuIstioD 
of the head and brain; while the frequent attacks of fatal apoplexy, 
which are produced by fits of auger, exercise, or intense excitement, in 
those whose arteries have become weakened by atheromatous clianges, 
may be due, in part, to the impeded return of venous blood to the tho- 
rax, thus creating an indirect increase of the pressure in the arteries. 

The veins of the neck aro a frequent source of embarrassment to the 
surgeon, since, in those diseases where respiration is greatly interfered 
with, the veins swell enormously, and often so cover tlie parts which the 
surgeon is endeavoring to reach, as to require some steps which shall obvi- 
ate the difficulty. As a rule, simple compression over the vein, at that 
angle of the wound which lies nearest to the head, will cause it to col- 
lapse, but sometimes it becomes necessary to apply a ligature to it, and 

'See page 61 of this volume. 

■Loomis: Diseases of the R«3;>initory Organ-, Heart, and Kidney, New 
York, 1880. 
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subsequently to divide it. It should always be remembered that, in the 
region of the neck especially, there is great danger of the entrance of air 
into the severed vein, unless a double ligature be first applied, and the 
vein severed between the points ligated. 

This distressing accident has always occurred, as far as my research 
has extended, in operations about the liead, neck, or axilla. 

Experiments on animals by Morgagni, Valsalva, Bichat, and Nysten, 
have shown death to arise in the dog from an injection of three cubic 
inches of air into the jugular vein, and iu the horse from three ordinary 
human expirations. 

Bicbat, in his exi>eriments, concluded that even 0/10 bubble might re- 
sult in death; but bis associate investigators — Bell, Magendie, Amussat, 
Cormack, Wattman, Wysten, and Eriehaen — do not verify such a eonclu- 
eion. Death seems to depend not only upon the amount of air intro- 
duced, but the rapidity of the injection seems also greatly to influence it. 

In medicine, however, we have only to deal with the sponianeous ad- 
mission ot air into venous cavities, dependent upon a thoracic vacuum 
existing both within the pleuritic and pericardial saca, and occurring dur- 
ing the act of inspiration. There has been mnch discussion, and many 
theories have been advanced as to the exact physiological condition pro- 
duced by the entrance of air into veins, and the mechanism of its action 
as a cause of death. 

Bell's theory argued that death was the direct result of nir upon the 
medulla oblongata. Cormack ascribes death to distention of the right 
heart alone, without abnormal valvular or pulmonary conditions. Erich- 
eea ' denies both of these conclusions, and claims that death results from 
obstruction in the pulmonary capillaries from the frothy condition of the 
blood, which resists the vis-o-tcrgo of the heart This theory has had 
great support; is based upon extensive esperimentaand pathological re- 
search; and, where small quantities of air enter veins, probably is correct. 

Moore,' however, in his paper on this subject, advocates an explana- 
tion, iu which the valeular element is brought out as the moat important 
fuctor, and whicii certainly merits attention. He states his explanation 
briefly as follows: 1. Air, from its light density and compressibility, on 
entering the right ventricle, fails to close the wet Iricutpid valve during 
the Tentricular systole. 3. During the following diastole of the heart, 
the ^renters, or, rather, floats, into the pulmonary artery. 3. During 
the Becond ventricular systole, the wet ^u/mo^ary valves also fail to close, 
and adhere to the sides of the vessel. 4. The succeeding diastole now 
draws blood into the ventricle from both the auricle and the lungs. 
6* The cardiac systole returns the blood again to its original situation. 



c 



' Scicnue aud .A,rc of Surgery. Philadelphia, 1878. 
■ Holmes' Sui^ry. New York, 1870. 
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aa both the tricuspid and pulmoniiry valvos ore open, and thus the circu- 
lation becomes arrested. 

These two latter explanations probably cover the mechanism of dealb. 
the former being the most plausible when the amount of air in the hc*n 
cavities is small, the latter when a large quantity of air is suddenly intro- 
duced. 

In 1818, Beauchesne reported the first case of this accident oocurmj 
during the removal of a tumor of the right shoulder, the iut«mal jcgulu 
vein being wounded. The putient lived fifteen minutes. 

Subsequently cases were reported by Dupuytren, Delpech, CasUm, 
Rons, Ulrick, Mirault, Warren, Mott, Malgaigne, B6gin, Erlchsen, 
Cooper, Clemot, and others. Some of those recovered; some met almoA 
instant death; some died of pneumonia from bronchial irritation at a 
later date. In all of these cases, however, au abnormal condition of tbe 
opened vein e.\isted, characterized by a failure to collapse, termed by the 
French "ca?taHsation." 

This abnormal condition mny be produced either ariijictaUy or bt 
some anatomical changes. Artificial cnnaliintion may result from OM 
of four conditions, viz., 1, Tension of the ajraueuroses, holding the monili 
of a vein open. 2. Veins ojieiied by platysma contraction. 3. Tracuon 
on the pedicle of a tumor. 4. Vein, at an angle of the wound, opened br 
traction on the flaps, 7%e abnormnl ajuitomical cnndifioua prodnciof 
canalization are: 1. Indurated cellular investments about the veio. 
%. Induration or inflammatory thickening of the venous coats. 

Thus, in Beauchesne's case, traction existed; in Delpech's, hypertro- 
phy of axillary vein; in Castara's, section occurred during traction; in 
Eoux's, section occurred during traction; in Ulrlck's, the vein was in- 
closed in a tumor; in Mirault's, the vein was inclosed in a tumor; in ^Itt- 
reu's, tension from the position of the arm existed; in Mott's, the factd 
vein was made tense from the position of the head; in Malguigoe's, tht 
vein was luclosed in the tumor; in Begin's, the jugular vein was tense 
from traction. 

When air is allowed to enter into the veins of a dog by section, tHm 
occurs: 1. A hissing noise, with gurgling at the mouth of the tgIil 
2. Struggles during the subsequent inspirations. 3, A churning soils 
at the apes of the heart during the ventricular systole, with a bubbling, 
thrilling, and rasping sensation on palpation. 4. The circnlatioii be- 
comes feeble, but the heart's action remains forcible. 5. The animal 
becomes unable to stand, rolls over, utters a few plaintive cries, is con- 
vulsed, extrudes its ffeces and urine, and dies. In man, however, then 
are adilitional symptoms given us by the expressions of the patient: 
thus, the patient exi>eriences a terrible constriction in the thunu immt- 
diately after the air enters; screams, moans, and subsequently whines u 
the symptoms increase. The pulse early becomes imperceptible; the 
heart's action labored; convulsions come on rapidly: and death osoallT 
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occurs. Still, inMirault'a case, three or four hours elapsed before death; 
in Clemot'd, several hours; iu Beauciiesne's, fifteen minutes; in Roux's 
and Malgolgne's, dottth front pneumonia ensued ; while in Erichsen'a aud 
Cooi>er'a cases, recivery took place. 

As prevent ion \}t this accident is of vital importance, the following 
snggestioos may bo of value: 1. Always close the mouth of any open ves- 
sel ina/antJy, hoth on the proximal and distal end, and compress every 
vein before cutting it. 2. Avoid raising nny fuinor or the shoulder in 
operations about the neck, head, or axilla, without protecting the large 
veins by pressure. 3. Compress between the wound and thorax, if a cause 
for fear exists, during alterations in the position of patient ortumor. 4. 
Bandage the chest and abdomen tightly to prevent gasping respiraiiont, 
which tend greatly toward this accident, 

As to the plan of aelnal treatment, after the accident has occurred, 
many euggostiona have been offered, though their value will depend some- 
what on the views held B3 to the mechnniBm of death. Thus, Moore ad- 
vises a supine position, to allow the blood to fall to the bach part of the 
heart, and thus raise the tricuspid valves. Others adviac the head low 
and the feet high, to relieve the aniemia of the medulla. Mercier eng- 
geste compression of Ihefemorala, axillurioa, and abdominal aorta, for the 
same object; but this is objected to by others ou account of the necessity 
of venona return, which is retarded by this method. Warren advises 
either hUeding from the temporal artery, trackeotomg, or stimulants, as 
the indications seem to demand, with galvanic shocks across the cheat in 
ease the heart's action seems to fad. Gerdy compresses the chest, hoping 
to expel or facilitate the passage of air through the lungs. In apparently 
fatal cases, Amnsaat and Blandm recommend suction of air from the 
heart, by means of a catheterpassed into the open vein, or into the right 
jugular, if the former be impossible, with compression of tho chest at the 
same time. Magendie and Roux advocate suction alone. Reidand Oormack 
suggest the opening of the right jugular vein to relieve the right auricle. 

Many of these plans have to me aerions objections. Compression of 
the chest, after the accident has occurred, seems useless, and increases 
the pulmonary obstruction. Bleeding from the temporal artery depletes 
the already empty arteries. Tracheotomy only relieves a secondary 
symptom (djspncea). Erichsen lays great stress on artificial inflation of 
the lungs to overcome the obstruction in the pulmonary capillaries, and 
snggesta that mechanical respiration be kept up after this procedure, us- 
ing at tlie same time ammonia to the nostrils. 

Artificial respirations, with the tnoulh and nostrils closed, have been 
suggested as a remedial measure, the object being to expel air from the 
heart by the vein through which it entered. Finally, injections of warm 
toaier into the heart cavity, to render the valves movable, and subsequent 
artificial respiration to keep up the cardiac action, is resorted to and re- 
commended by Moore as a remedy in the severe type of cases. His stepa 
11 
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for this operation are as follows: 1. Raieethe head daring the injection, to 
allow the air to escape through the fluid. 2. 0[)en some vein in the neck, 
and Gvacnute ita blood, to further asaiat the escape of the air. 3. AToid 
throwing in additional air with tho syringe. 4. Inject with force enongii 
to PILL, but not distend the heart cavities. 5, Inject two ounces at 
a time, with velocity enough to raise the wet valvea which are adherent 
to the walls of tho heart. 6. Stimulate the heart's action, dansg tht 
operation, by galvanism and artificial respiration. 

THE MC9CLE3 OF THE >-ECK AND THEIR PCNCTI0N8. 

When theplat^sma muscle is in action, it draws down the lower Up, 
and thus tends to widen and open the mouth. This action la a frequent 
cause of tho depression of melancholy, oa mentioned on page 36, but it 
may also be seen in those cases where the patient gasps for breath, owing 
to extreme difficulty in respiration, and is then a most formidable and 
dangerous symptom. It is by means of this muscle that the lateral 
wrinkles of tho neck, which can occasionally be produced at will, ore 
chiefly created. 

In thin necks, a delicate cord may often bo perceived which runs 
transversely across it, parallel with the clavicle but slightly above its upper 
border, and which may be seen to rise and fall with the movements of the 
chest during respiration. This la the posterior belly of the omo-hgoid 
muscle, which is attached to the cervical fascia, and by it to the apexol 
tho lung. Duriug inspiration, this muscle renders the cervical fasci« 
tense, and thus tends to raiao tho apex of the lung, co-operating with the 
Bcaleni and sterno-inastoid muscles of that side of the neck to assist in the 
perfect performance of that act. If we trace the nervous supply to this 
muscle, we will find that it derives motor power from l/ires gourixs, tU., 
the cervical plexus, tho pnenmogastric, and tho hypoglossal; thus indi- 
cating that tho muscle is destined to assist in three important fuQOtion&' 
By means of the fllumcnts denvcij from the cervical plexus, it is capable 
of acting in the vai'ioua movements of the neck, in perfect harmony with 
the other adjacent muscles; by means of the filaments from the pnenrao- 
gastric; it ia placed under the control of tlie nerve of respiration, and ihiia 
acts in harmony with the respiratory muscles, while the filaments from 
the hypoglossal nerve bring its Bction into perfect accord with the mus- 
cles of tlic tongue, most of which are cliicfiy attached to the hyoid bone. 

The scaleni muscles, the levator anguU acapulw, and the ovio-Iiyotd are 
the chief muscles of the neck concerned in respiration;* hence to the 
physician and the physiologist they possess an importance which tbe 
muscles that simply control the movements of tho head or neck do not 

' John Hilton, op. cit. 

' Porter: Surg. Anat. of Larynx and Tracliea. Bums: Anatomy of Neck and 
Bead. 
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By the ecalent muscles the first and second ribs are made a point 

knee for those muscles which act upon the remaining ribs during 

istion; but to accomplish this eflect the spinal column has to be also 

) a fixed point from which the scatcni muscles can act upon the two 

lerribs. Itcan thus be perceived thatthescaleni musclcscau also bs 

tosde to act from the ribs in case the spinal column is to be moved; and 

the neck can be deflected by them toward the aide upon which the muscles 

1 action are situated, if those of one side act alone, but, if those of both 

eidea act simultaneously, tho spine will be kept erect. 




Fta. lot— PreTortobnd muscles;!, biisilirproceaaof oeclpllaJI 
wrtebrBi'. S. connDBQcement of donal rertebne; i. loninu colli 
cl«, ftrUlps from Ant rib; 0^ •Ckleniu medlut muscle Adrtio^ from 
muKle lutelng rroBi ths ■ecatid rib ; 8. the rectus cnplUi uitlci 
■nUeus tnlDOr muade; 10, racma capitis lateralU muscle ; 11, ityl 



ne; B.Bnlarlar aspect of cerclcikt 

ho Dnt tlb : T. scsleuua poitlcui 
m«]ormuBc1o; B, rectus caplUi 
d proceea of tomporal bone. 



The table of muscles acting upon the head (see page 30) may prOTe 
of aasistance in explaining the mechanism of production of some of the 
distortions of the head and neck which are not infrequently met with. 

The muscles of the tongue, pharynx, go/t palate, and those of the 
Bvpra-htfoid region are chiefly concerned in the act of deglutition. Per- 
haps no better way can, therefore, be devised to illustrate to the reader 
the various functions of these muscles, than by giving a hasty sketch of 
that act in its different stages, and the muscles which assist to produce it. 
I quote, therefore, from my late work npon the nervous Bjatom, 

The Act of Deglutition and Us Mechanism, 

For coQTenience of description, it ha^ been tho custom of physiologists 

to divide tho act of deglutition into three distinct periods. Tho &T%t 

1 period comprising the passage of the bolus ollooi ttiiOTi^ ^i^ift laa^'Oo- 
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which ia imder the control of the voluntary miisclfs; the eecond, fl» ' 
passage of the bolus through the isthmus of the fiiucea and the ph«- 
yni; the third, tho passage through the cesopbagus to the cavity of tlu 
stomach. 

In the first period, the food ia first seized by the lips, then forced be- 
tween the jaws by the tongue and tho buccinator muscles; and hy the 
teeth it is not only masticated, but la also mixed with the salivary «■ 
cretioD. When the food is ready to be swallowed, the month is fint 
closed, a§ tho act is performed with extreme difficulty when the mouth is 
open,sincethetonguecannotproperlyftct npon theboliia. The tongnenos 
becomes widened, so as to offer a large surface to the bolus of food, uad, 
with the bolus placed behind it, is pressed backward along the roof of tlie 
mouth. In case the food to be awivUowed Imppens to be in a liquid fonn. 




Fin. l(rr.— Anterior rlew of 
hem diasecled aw»y WWr Luwlibn). 1. 1 
or the p^rynireiLl orifice of the RuatAchla 
cte; B, levator-polatl; B, pAl&lo-ph&ryDsei 

the tongue is so carved that its edges curt upward, while its dorsum is de- 
pressed in the centre, thus forming a hingitudinal groove along ita entire 
length, and the soft palate is so closely applied to the base of the ton^e 
aa to admit of a sncking force. 

The importance of the tongue during this period of the act of bthI- 
lowing, cannot be overestimated. Animals, in which the tongnfl h" 
been paralyzed by section of the nerves of that organ, exliibit the ntmort 
distress in their efforts to bring the food to the hack portion of the mootlk 
aad are forced to bo tosa the VieaA aa to >it\n« \,\\b latca of gravity to the"" 
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aid.' Drinking also becomes even more inturfored with, and the tongae 
is no longer used to help in the act, but various deTicea are used to bring 
the fluid wliere the reflex act of the fimces will help to carry it to the 
stomach. If it were not for the fact that, after removal of the tongue for 
', the stump was of sufficient length to bo of great asBistance 




IT view or the muscks oC tha pbaiTnx iind pulnie after rEinanJ o( the totieue, 
plHTUX aa tu as the poaleiior Begment ol tbs thyroid cartllBge (Luschka); J>,a[>»- 

J« toft p«l»lo; B, thjrold portion of the pslato-pliiirynKeu* muucle; C, areh-llka oon- 

if Uialetatwpalatl muscle: D, axy(;osuTula: K, O. bundle nl constriclorBin po«t«rlnr wall 
of phaiyni; H, phaiydgi;*! pirtioQ, uid K, palatfiiB purlfon at pBlato-pharyngei" musule; L, 
^loaso-phaiTii^ua diuscIb; M, hyD-phai7nf[eiia muscle; N. poalerior sesmeut ot thrroid carti- 
lage ( I. aponeuroiia ot [be (hTro-phaiyDtceD-palatlae muscle : below wUcb are the loaglCudlDBl flbrea 
i>f tha OBiopbacus sprlngtuK from It. (Cohen.) 



I We Bee this aiao marked, but t 
Jabtal panljrsis. 




a lesa extent, in patients afflicted with ^ama- 
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in controUJDg the bolus of food, such an operatioii would be a question- 
able procedure. 

In the second period at deglutition, the bolus of food, b; beisg 
crowded against the soft palate, tends to raise it; and the levator paliU 
muscle further assists in retaining the palate in this elevated poeition, 
while the superior constrictor muscle of the pharynx causes the posterior 
wall of the pharj-nx to bulge forward and thus to meet the urula. The 
posterior nasal openings are thus mechanically closed to the entrance of 
the food into the chamber of the nose, preparatory to the series of reflei 
moToments which are to ensue, for the purpose of forcing the bolus don- 
ward into the oesophagus and thence into the stomach. 

The larynx is now suddenly raised, so as to bring the superior open- 
ing of that organ underneath the base of the tongue, which has bees 
crowded backward during the first period, in order to force the bolnt 
against the soft palat«, and whose soft structure renders it admirablj 
adapted to mould itself to the irregularities of outline of the laryngeal 
opening. By this position of tJio tongue, the epiglottis is also applied 
over this opening," and the entrance of food into the larynx is fa^the^ 
more protected against, by the approximation of the voca! cords bymeatu 
of the adduotor muscles of the larynx. The muscles which thus raise the 
larynx are the anterior belly of the digastric, tlie mylo-hyoid, the genio- 
hyoid, the stylo-glossus, and some of the fibres of the geuio-glossus. 

Simultaneously with the elevation of the larynx, the palato-pharyngm 
muscles contract and raise the lower end of the pharynx, thus shortenJng 
[he length of that organ and tending to draw the pharynx over the boln* 
of food very much as a glove is drawn over the finger; while, at the samo 
time, the curve of the posterior pillars of the pharynx is thus made 
straight, and, by the approximation of these muscles to the sides of the 
uvula, the opening of the pharynx into the nares is now completely oc- 
cluded. 

The constrictor muscles of the pharynx now come into play, contract- 
ing in succession from above downward ; the posterior pillars of the fancM. 
by their approximation, prevent the bolus from again entering the month; 
and the bolus of food is thus forced to enter the oesophagus. 

Now it is apparent that most of these movements are of a reflex char- 
acter and are excited by the presence of the bolus of food, which passes 
ont of voluntary control as soon as it passes the anterior pillar of the 
fauces, at which point the secondperiod of deglutition may be said to 
commence. Every reflex act presupposes some sensory filaments to con- 
vey the impression to the brain, and certain motor filaments to transmit 

' It was formerly supposed that tlie epiglottis was the ciiiet instnunent in p»- 
venting the entrance at food into the larynx, but the large number of cases where 
the e^lottls haa been removed and no difficulty in deglutition apparently pro- 
duced have thrown much doubt as to its importance. 
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the impulses to the muscles destined to act upon the bolns; and it is now 
believed that the gloaso-pharyngeal nerve poasessee both of theae sets of 
fibres, as well ns those controlling the apecinl sensation of taste. Thia 
nerve may then be considered as a nerve of taste, a nerve of motion to the 
pharTngeal muacles, and the true "excitory nerve" of the act of degluti- 
tion. 

The im]K)rtance of the soft palate in the act of deglutition is particu- 
larly shown during the swallowing of liquids, since it has to bo closely 
applied to the base of the tongue in order to allow of a partial vacnnm 
within the cavity of the mouth, and thus to draw the fluid along the fur- 
row formed by the curving upward of the edges of the tongue. This fact 
ia dinically shown by patients affected with paralysis of the velum, who 
experience great difficulty in swallowiog liquids; since the fluid is liable 
to escape through the nose. A case is refwrttd by Berard of this charac- 
ter, where a young lady was obhged to free herself from all observation 
whenever she attempted to drink, as the escape by the nostril was so pro- 
fnse as to occasion embarrassment. 

The prevention of the entrance of food into the cavity of the larynx, 
OS has been mentioned, is insured, (1) by the base of the tongue, (2) by 
the epiglottis, and (3) by the approximation of the vocal cords; but that 
Gil ch accidents do stilt happen from attempts at inspiration ' during eating 
is attested to by the violent coughing excited, and by the instantaneous 
expolsion of the foreign substance, unless it should chance to become 
mechanically arrested in the larynx. Longct accounts for the symptoms 
excited by such an accident as the result of an exquisite sensibility pos- 
wssed by the mucous lining of the upper part of the larynx. It is well 
attested that the danger of entrance of fluids into this organ is far greater 
than in the case of solids, and the act of gargling is especially hable to bo 
followed by such an occurrence, since the larynx is much wider open than 
in the act of deglutition. In the adnaiuistration of anaesthetics to pa- 
tients who have eaten largely before the hour appointed for surgical relief, 
a great danger of the entrance of vomited matters into the cavity of the 
larynx is encountered, since the sensitiveness of the mucous lining is de- 
stroyed, and the expulsive efforts of Nature are often wanting." 

The third period of the act of deglutition is confined to the cesopha- 
gns, through which the bolus has to pass to reach the stomach. The 
downward movement of the bolus is assisted by alternate contraction of 

' Aa occurs during attacks of laughing, hiccough, etc., when food is present 
(a the mouth, or during too hasty an effort to consume food. 

' In cases where thia accident occurs the tongue should be forcibly drawn out 
of the mouth, so as to pull up the epiglottis, and the foreign body extracted by 
the Snger if possible, or, if not, the patient should be held hy the feet, and thus 
by shaking the patient, gravity may help to dislodge it. I once saved the lite of 
a patient by this meaiu when all others had failed, and fatal asphyxia seemed 
imrainent. 
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the longitudinal fibres of the tube, which ghorten it and tend to dmriti 
walls upward over the bolus, and contraction of the circular fibres, which 
constrict tho tube and force tbo bolus downward. The fuct thut grant; 
hiia little, if anything, to do with this downward movemeut ia proven bj 
the fact that the position of the body does not sccin to aSect it, while 
acrobats are often known to perform the feat while standing upon tht 
or hands. The time consumed in the paasago through the (esopha- 
gus was estimated by Magendie ' as about two minutes in animals, bat it 
is probably much shorter in man; although we are of ten conscious of t 
delayed termination of the act, and are forced to hasten it by the drink- 
ing of Quids, as most of us cun attest. It is probable that this peristaldo 
action of the cesophagus, like that of the intestinal canal, is partly con- 
trolled by the nervous infiueuce of the sympathetic system, although tlu 
• pneumogastrio nerves have also an extensive distribution to this organ.' 
Deglutition is essenltally a rejlexacl, save in its first period, when 
volition plays au important part. It cannot take place nnlesa soma 
stimulus is applied to the mucous lining of the fauces; and those appar^ 
ently voluntary acts of deglutition, which are produced when no foodia 
within the mouth, are undoubtedly due to the swallowing of saliva, or to 
irritation of the fauces by the base of the tongue itself. When we tickle 
the fauces, we can see all of the act of deglutition, confined to the second 
period, artificially produced, and this irritability of the fauces is ■> 
extreme in some persons as to render any attempt to examine the throat 
one of difficulty, and often a cause of refleit vomiting. So important ii 
the education of the tliroat to enable the patient to tolerate the presetx* 
of instruments, that all surgical procedures upon tho larynx, if performed 
from within the mouth, require often months of training to enable the 
patient to assist the operator in a step, whoso execution may bo a matter 
of a few seconds only. All forma of local applications are used to insure 
an anwathetio condition of these parts, and the internal administratioQ of 
medicinal agents is furthermoro often required to render such procedane 
within the cavity of the larynx possible. 

That the centre for the rejlex act of deglutition is confined to the 
medulla oblongata is proven by experiment on animals whose hrain has 
been entirdy removed with the exception of the medulla, when irritation 
of the fauces will still continue to produce all the movementd of the 
second stage of tiiat act. 

Clinical Points Pertaining to the Muscles of the Neck. 
The separate muscles or groups of muscles may exhibit evidence of 
impairment in their motor power — paresis; or a total loss of motor power 

' Journal do Physiologie. 

' Uicboel Foeter regania this third act ot deglutition as more closelj dependent 
J on the central nerrout gystem than th« movementa of the intestinal tract, and M- 
mtributea it to reflex action due to t\\e \w\vi9. 
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— paraljfiia. As examples of this fiict, tlie two large superficial masclos 
of the neck, the etemo-maBtoid and the trapezius, both of which are 
supplied from the same source — the epinal accessory nerve — may be 
affected with a loss of power either simultaneously or separately; and 
symptoma will thus be produced which nre of so positive a character that 
the existing condition can easily bo diagnosed by any one familiar with 
the action of the affected muscle. 

If the siemo-manloid muscle be affected upon one side only, the head 
will he held in an obhqne position, with the face directed toward the 
affected side, on account of tho action of the unopposed musclo.' The 
chin will be slightly elevated, and the head cannot be Toluntarily turned 
toward the healthy side, although little force ia required to place it in 
its proper attitude by the hand of the physician. Since other muBClea 
assist in the rotation of the head, this nnnatural position of tho head ia 
not carried to an cxtrenio extent, being still opposed by the muscles 
which retain their normal power of movement. To make the diagnosis 
positive, place the hand underneath the chin of tho patient, and instruct 
him to fiex the head upon the chest while you resist his effort to do so, 
when the muscular belly of the healthy eide will become prominent, and 
and that of the paralyzed side will not; thus affording the physician the 
best possible means of estimating, not only tho existence of the condition, 
hat also the extent of the paralysis. When unilateral paralysis of this 
mnscle haa remained for some time, the opposite muacle assumes 
a slate of contracture, which causes the obliquity of the head to be 
more diflScult to mechanically overcome. If the niusclea of both sides are 
paralyzed, the head is no longer held in an oblique position, but is pointed 
straight forward; while rotation of the head, especially if the chin be 
simultaneouslyraised, is performed with Bome difficulty by means of other 
muscles. The same absence of the prominence of the muscles during 
attempts to flex the head under resistance will be present upon both sides 
instead of one only, as before mentioned ; and a leanness of the neck may 
be appai-ent, if the muscles have progressed far toward the condition of 
atrophy, as the result of disuse or disease of the motor cells of the spinal 
cord. 

If the trapezius be the seat of paresis or paralysis, the deformity will 
be chiefly confined to the scapular region. This bone appears to be drawn 
downward and forward from its normal position. Its inferior angle is 
tilted inward, and thus ia in closer relation to the apiiiea of the vertebral 
column than in health, while its upper portion is farther removed from 
the spine. The weight of tlie arm, assisted by the action of the rhom- 

' WWIe torticolUs ia most commonly duo to contraction of the atemo-maatoid 
iQUSCle, it may be produced also hy diseafle of tho cervical vertebra, by the dear- 
Irices following deep bums of the skin of the neck, by paralysiB of the niusclea 
'as in hemiplegia), by congenital malformation, liy tumors of the neck, and, ^ 
otberc: 




boideoB and levator anguli Bcaptilse mtiscies, tends to draw the acromion 
downward uud forn'ai'd, and, in coDGe<]iiencG of this, the clavicle projecU 
away from the anterior part of tlie chest; the eupra-claviculur fossa ip- 
pcara deeper than Dormul; and the posterior angle of the acapnia can ht 
felt in the posterior portion of that space with an nnnsnal degree of die- 
tinctneBS. Since this muscle is supplied from more than one source, Hit 
condition of paresis is more common than that of paralysis, and hence tht 
position of the scapnla may be modified to some extent hy the nerra 
affected. 

In this condition, voluntary elevation of the shoulder ts llmit«d; m, 
at least, is affected by other muscles than in the normal etate. It ia tliif 
fact that accounts for the enormous increafie in the size of the omo-Lyoid 
muscle, which sometimes becomes so enlarged as to resemble the anteriw 
border of the trapezius muscle in the state of Scm contraction. Tb 
relative actions of these two muscles afford ns a clue to decide as to 
which of the two is the cause of the prominence, provided the history of 
Buch a case is unknown, since tlie omo-hyoid muscle tends to raise Hit 
superior and internal angle of the Bcupnla, and thus tends also to defftn 
ike supra-clavicular fossa, because it aots upon tho clavicle, causing it to 
stand off from the wall of tho thorax: while the trnpezina mascle elorsta 
chiefly the acromial end of the scapula, and thus tends to draw the Kbole 
bone toward the vertebral column, and to render the supra-cIavicuLir 
fossa less deep, since the clavicle is approximated to the chest- wall. 

The elevation of the arm above tho horizontal line of the shoulder ii 
chiefly effected by the movements of the scapula, in which the bone ii 
caused to revolve, as it were, upon a pivot in the centre of its body, thus 
causing tho inferior angle to recede from the vertebral column, while the 
upper and internal angle is brought more closely in relation with it. Kow. 
to effect this movement, the trapezius muscle is the most important factor, 
since its fibres act upon the acromion process, which is, in this case, the 
end of a long arm of a lever; and, when this muscle Ja paralyzed, a mojl 
characteristic effect upon tho elevation of tho arm toward the head ii 
presented from the absence of this powerful factor in tlie movement 

When lalh of the trupezii muscles are simultaneously paralyzed, these 
anomalies are present upon both sides of the body. Both shoulder bWw 
having fallen outward and forward, tho back has an appearance of being 
excessively rounded in a transverse direction, and tho head is maintained 
in an erect position with more difficulty than in health, since it tends to 
sink upon the cheat. When wo consider that paralysis of the traiiciii 
muscles may be associated with a lesion which impairs the free action of 
the spinal-accessory nerre of either side, we can better appreciate why, in 
such cases, tho internal branch of that nerve may become affected ands 
difficulty produced in svialloming (duo to paresis of the constrictor 
muscles of the pharynx); a loss of or kiiskittess of voice (due to laryngeal 
paralysis); and a peculiar nasal tone of the voice (due to the paresis ot 
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the velum palati) may aleo exist as a f 
of this important nerve,' 

REOIOKB OP SPECIAL IMTBBEST IH THE NECK. 

In the supra-clavicular region of the neck, a wound may produce most 
serioua conseftuencos, and even prove immediately fatal, if the sub- 
clavian artery, which lies within this space, be opened, or the vein which 
accompanies it be punctured. The supra-scapntar vessels and also the 
transverse cervical artery and vein, both of which cross the neck in this 
region, may be the source of most alarming hemorrhage, if wounded. 
This lati«r veaael is so situated that iho fragments of a broken clavicle 




lectlDD thraush Cbe neck at the lo 
(After Bnnne.} 

may cause perforation of its coats, if driven hickward with violence. I 
have seen paralysis of the upper extremity follow an injury to this region, 
from severing of the main cords of the brachial plexun: and even a slight 
injory sustained by these norvea may create neuralgic pains which are ex- 
tremely severe and may he felt in the arm, forearm, or hand. It 
ia possible for the brachial plexus to be injured even if the wound received 
be BJtuated far back in the neek, at the posterior limit of this space, es- 
pecially if the instrument be carried slightly forward. The phrenic nerve, 
which crosses the scalenus anticus muscle and thus lies between the 
subclavian artery and vein, may be severed, if the wound be carried inward 
near to the median line of the neck; in which case, a sudden difSculty in 
respiration will be the symptom that will indicate the character of the in- 
jury, as the diaphragm will no longer net upon that side. 

■ For the full explanation of tbese symptoms, the reader is referr^ to the late 
vrork t)t the author : The Applied Anatomy of the Nervous System. New York, 
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I the ueck, the apex of the lung rises above fte 
level of the first rib, especially at the end of a fall inspiration; and,m 
case the ehoul dor happens to he depressed, it is quite possible for a pointed 
instrument to pierce the lung through the neck. I wu^ once called to see 
a patient, who was suffering from a miirked empbyaemu of the tissaes of 
the neck, following a puncture of the supra-clavicular region, just &bo« 
the clavicle, itnd, on questioning him, I ascertained that he was holding 
bis breath after a full inspiration, at the time of the accident. While 1 
have never met wkh a reported case of pueu mo-thorax from euch an acci- 
dent, I can see no anatomical reason wliy the air from the apex of the 
lung cannot enter the pleural sac, and thus produce those alarm ing symp- 
toms of dyspna'a and collapse which often follow such a jicrfuraCion. Fi- 
nally, it is possible for the axillary artery to bo injured iu this space, pro- 
vided the insti-ument inflicting tlie wound pass slightly below the level of 
the depressed clavicle, and in the direction of the shoulder. 

Iq phthisis, during the later stages, when cavities have formed ami 
decomposing pus within the lung is creating the bo called "hectic fever" 
by its absorption, the deep lymphatic ganglia of the supra-clavicular sjiace 
are not infrequently found to be enlarged; this has been explained bt 
Blandin' aa the result of the communication of the lymphatic vessel* o! 
tJie lung with these ganglia. Should these ganglia ever he found to be 
the Beat of suppurative inflammation, a practical point is afforded by lite 
aponeurosis of this region; which indicates that early incision should bt 
made, in order to prevent the accumulated pus from burrowing aoder- 
neuth the aponeurosis and thus entering the axilla. 

The nerves from the cervical plexus, which ramify in the skin of this 
region, and descend from above in nearly a perpendicular direcdon, 
suggest a point in making incisions; since, if made in a pcrpendico- 
lar direction, less danger of dividing these sensory nerves exists, and tbiu 
an annoying pain, which is often referred to the region of the sboolder 
(because the supra-acroniial nerva is derived from the same source), may be 
avoided. Blisters may be also applied, in this space, to affect the trunk* 
of the brachial plexus, since it lies nearer the akin hero than elsewhere. 

It frequently becomes necessary to compress the axillary artery in 
this space, when wounds of a serious nature occur close to the shoulder- 
joint; this can be best performed by first depressing the clavicle and 
drawing the tip of the shoulder forward, when the finger can be crowded 
behind the clavicle, and the pulsations of the artery can be fi-ll, it 
may be caught between ilic finger and the first rib, and thus held uniil 
surgical rehef is procured. Another method much in use consisu 
in wrapping a large key in a hand kerchief, and using that as a wcdp 
between the clavicle and the first rib, but it is greatly inferior t« the fin- 
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ger of a strong man, since the artery does not want to be pushed down- 
ward, but rather backward and I'ua'ffn/agiiiiiat the unyielding surfiico 
of the rib it£eU. It once became my privilege to thus save the life oi 
a patient, when the emergencies of the case rendered ligation of the 
bleeding vessel impossible, without odditionul assistance being procured. 
It may be well here to call the attention of the reader to the fact that, 
in the case of aneurism of the axillary artery, the clavicle is usually ao 
raised as to render this means of compression difBcult, and often impos- 
sible. When, in the experience of such men as Sir Astlcy Cooper, 
attempts to so control the artery have signally failed, it is well to be fore- 
varned. One other important structure within this space deserves men- 
tion : I refer to the external jugular vein.' It is deeply situated at the 
inner border of the sterno-maetoid muscle, and hence may be here com- 
pressed against the first rib in case it chance to be wounded, or, when 
bleeding exists from some of its tributaries; but it is too deeply situated 
for superficial wounds to reach it. 

In those rare cases, where the subclavian artery requires compression, 
a superficial incision through the skin and cervical fascia will often 
enable the finger to press the arterj% either against the first rib, the 
middle scalenus muscle, or the transvei'se process of the seventh cervical 
vertebra; but, in some cases, the artery can bo controlled without such 
an incision being made, the steps differing but little from those given to 
cotnpresa the axillary artery. 

Certain surgical guides of value pertain to this region.' The poste- 
rior border of the sterno-mastoid muscle is a guide to the external jugu- 
lar vein; and, by putting this muscle into action, that vein may be 
rendered prominent. It is well to remember also that the posterior bor- 
der of the sterno-mastoid muscle corresponds to the outer border of the 
scalenus anticus muscle, which is the guide to the subclavian artery. 
The course of the external jugular vein corresponds to a line drawn from 
the angle of the jaw, where the vein commences, to the middle of the 
Ti<de, where it terminates. 

Sterno-Mastoiii Region. 
sierno-mastoid muscle, which crosses the neck obliquely from the 
iiiBBtoid process above, to the sternum below, is the great surgical land- 
naark of the neck. In its middle portion, the anterior border slightly 
overlaps the common carotid artery; while, at the root ot the neck, the 
mnscle divides into two fasciculi of insertion, which are called the sternal 
and clavicular. Between the sternal borders of the muscles of the two 
odes, close to the superior opening of the thorax, is seen a depression, 

' See fig. 64 of this volume. 

' For the effects of paralysis of the trapezius muaclo upon this region, the 
author would refer the reader to page 160. 
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called the " fonticulus ijutturis," wliicli haa a marked respiratory move- 
inent when the breathing Is rendered difficult from any cause; but it maj 
be absent in those young subjects whose necks ai-e abuudantly sup- 
plied with adipose tissue i a this locahty. Between the sternal and cU- 
Ticular insertions of this muscle, another depression exists upon eitha 
side of the neck, which has even, a greater importance than the one pre- 
viously mentioned, since a puncture through this opening might reanlt 
in death from injury done to the common carotid artery, if the instn- 
ment were directed slightly inward, or to the internal jugular vein, it 
directed slightly outward. In those cases where the two insertions o( 
this muscle have to be divided, as occurs iu attempts to ligate the first 
portion of the subclavian artery, and, as some authors have eaggested, 
for the reUef of deformities due to its abnormal contracture, the operator 
cannot be too strongly impressed with the close proximity of large twini 
to the under surface of this mnscle, and the great caution which should 
always be used in passing a director underneath the muscle previous to 
dividing it. 

It follows from these remarks that all wounds of the lower portion 
of the stern o- mastoid region must be extremely dangerous, since, if n« 
very superficial, the common carotid and subclavian arteries may be 
involved; and th6 internal jugular and subclavian veins, as well as llie 
phrenic, pneumogastric, and sympathetic nerves, are structures whoa 
injury is followed by serious consequences. In the middle portion of the 
stemo-maatoid region, the cervical plexus ot nerves maybe involved, if 
the injury penetrate much deeper than through the skin; while, in the 
upper part of this region, the occipital vessels and the vertebral artery 
are extremely liable to be wounded.' The peculiar curve which is taken 
by the vertebral artery between the atlas and the axis, renders this TW- 
sel especially liable to be opened by a wound near the head, involving 
the posterior part of the neck, since it throws the art«ry out on a lerri 
with the tips of the transverse processes of these vertobRe, 

The stemo-mastoid muscle may be pushed outward by enlarged gang- 
lia, and by abscesses of the supra-sternal and supra-clavicular regiona, 
which, by following the deep cervical fascia, often burrow underneath this 
mnscle. 

' Foreign bodies in the pharynx occasionally demand a division of the stnic- 
tures of the neck, when they cannot be removed through the mouth, aod 
are so imbedded in the walls of that organ as to expose the patient to a ri^ 
of perforation of eome of the large blood-vessels of the neck, wliich lie in cIom 
relation to the lateral wall of the pharynx. Tb'ey may also create abeceaa of tbf 
surrounding etructures, even when the danger of directly wounding the neigh- 
boring vesseb ia improbable; and they may thus do damage to the importuit 
nerves of tlie neck, or, by creating a weakness of the walla of the blood-vendfc 
produce a fatal hemorrhage by their rupture. ^^H 
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Supra-Hyoid Region, 
In the snpra-hyoid re^oit, the submaxJUary gland may become Lhe 
seat of disease, while, above the hyoid bone, the parotid gland may ulso 
attract the attention of the practitioner, since it may become uffuoted 
with a degenerative process, and demand removal. The proximity of 
several superficial lymphatic glanda in the region of the parotid may 
occasion a diseased condition of these superficial structures, to be mistaken 
for disease of the parotid gland itself — & point that should be well deter- 
mined by a study of the anatomical relations of the parotid and a most 
thorough examination of the patient. It is a clinical fact that the sitH- 
Taiy glanda are less frequently affected with degenerative changes than 
-any of the glandular structures of the body, and it ia slated most posi- 
tively by Velpeau that these changes are always secondary to the disease 
of neighboring lymphatic etructares. It has never been my privilege to 
remove the parotid gland for disease, but it is stated by some of the lead- 
ing authorities that the removal of a diseased parotid is much easier than 
in the healthy state, since the gland Is not infrequently incapsulated, 
and, when not so, is so contracted and hardened as to greatly alter its 
normal relation to the surrounding parts, so that a part may be superfi- 
cial which, in health, is deeply situated. The operation was first per< 
formed by Warren, of Boston, in 1798, and has been since performed by 
a few of the leading surgeons of Europe, and by Mott, McCIellan, Hor- 
ner, White, and some others of our own country,' 

Anterior Cervical Region. 
The ojno-hyoid musciex of the two sides form the outer boundaries of 
a broad triangular fpace, which stretches across the front of the neck ; 
whose base corresponds to the upper border of the two clavicles and tho 
Qpper border o( the sternum, and whose apex corresponds to tho hyoid 
bone. In its central portion, which corresponds to the median lino of tho 
neck, lie the sterno-thyroid and sterno-hyoid muscles. This space is 
covered by a strong fascia, the deep fascia of the neck, which is lirmly 
'led to its apex and base, and ia rendered tense during the acts 
iking, coughing, singing, and ether expulsive or violent mus- 
efEorts. It ia evidently intended as a wall of support to the deeper 
'of the neck, when they are rendered turgid by any act which tends 
ipede the return of venous blood to tho tiiorax. 
the region of the hi/oid bom, wli icb lies nearly on tho same level 
lower g'aw, when the head is carried at a right angle to the spinal 
column OS it should be in health, a depression can be perceived above llie 
prominence of tho thyroid cartilage, the so-called "pomum Adum, 
This corresponds, anteriorly, to the attachment of the apex of the 

' Velpeau collected thirty-five casee, and H. H. Smith fittf-thrw cmoi ot 
entire removal ot tliis gland. 
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epiglottis to the thyroid cartila^, and to tlie tlijro-liyoid ligament which 
joins tlio Imyiix to tlie hyoid bono; houce, as this ia tlie moat fretjuemij 
selected place for cnt-tliroab from tlie ignorance of anatomy by thosa of 
Boicidal tendencies, tiio hyoid bono and the greater part of the epiglotta 
lie in the upper portion of tlie wound. The hyoid bone hiia been frac- 
tured by the strong grasp of the garroter.' Its cornua serve as affiildeU 
the lingual artery of either side, where that artery lies within the lingusl 
triangle, eo that it is usually felt for, in operations to tie that arterr to 




T\a. 110.— Surslcal anatomf of Ihe laryngo-tracheal rcgioD. [QrajJ 

ease of wounds of the mouth and the touguc, or in cut-throat, wtS 
has been divided. This artery ia occasionally tied for the relief of tumors 
of the tongue, or to control excessive hemorrhage from severe types cJ 
ulceration of that organ. The proximity of the hjpoglosea] nerve (to 
sever which would cause paralysis of the tongue upon that side), and the 
large veins which lie in close relation to the vessel, render the operation 
one of difficulty even to the cautious surgeon. 

When we place tlie finger upon the side of the larynx, below the leve^ 
of the prominence of the thyroid cartilage, the "pomum Adami," wf 
can easily perceive the pulaationa of the common carotid artery, since il 
does not bifurcate into the external and internal carotid arteries until il 
reaches the level of that prominence. We can thus understand ho« 



' Holden: Human Oateologj. London, 1878. 
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woimda of the superior carotid region are liable to involve the common 
carotid trunk or even the external or internal earn/ids, aince they 
lie quite saperficiaily at thia point; and the internal jugular y^va and 
the pneumogastric nerve, which are inclosed in the eame sheatli with 
tlio common carotid, may also be injured. It is not iiBnally mentioned 
by anthoritiea that effusions of blood or accumulations of pus may 
e^ctend from this region of tlie neek into the mediastina of the tho- 
rax, by following the celluW layer which invests the large blood-ves- 
sels at the root of the neck, which is often extremely loose. It is possi- 




Fts. ill.— Laryngeal branchMot the pneiimoBSBtrio neno in Ihe ne«l]r-boni chOd. <HenIe.) 

ble for enlarged glands of this region to jircHs upon the aheatli of the 
common carotid. Andral ' reports a case where the pneumogasiric nerve 
was BO atrophied by pressure from a gland, that'the patient died from 
dyspncea which was gradually developed, and which, in tho latter stages 
of the disease, was intense. 

The anterior region of the neck presents, in tho median line, the 
following parts from above downward: the hyoid bone, the depres 
beneath it, the thyroid cartilage of the larynx, the crico-thyroid depres- 
sion, the cricoid cartilage of the l.irynx, the rings of the trachea, and 

' As quoted bj iBIandiii, 
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the thyroid gland. In the infant, the thymus gland rises into the lows 
portion of the neck, but, in the adult, it atrophies and almost enlmlj 
disappears, so that nothing can bo seen of it above the nppcr border 
of the sternum. Most of the parts above mentioned can be Been or fell 
by a most superSoiiil examination, and they all have some important 
surgical bearings whicli fihonlj not be unfamiliar ovtin to the phydcian 
who might hesitate to employ them. 

The hyoid bone has already been discussed in the first pages of this 
chapter. It should, however, be remembered that it-s greater coma ii 
tho guide to the lingual artery, and that, as it affords attachment to tlia 
base of the tongue, it is an important agcntin raising the larynx daring 
the second sfage of deglutition, and in protecting its superior opening, 
Binco the epiglottis is prevented from being displaced. 

The thyroid cartilage of tho laryni forms tho protective investment 
of the cavity of that organ, and also acts as a firm point of attacfament 
for the vocal conia and the muscles which tend to regulate their position 
and tension, during the acts of respiration, singing, and talking. In 
the male adult, the anterior and upper part of the th3Toid cartilage 
increases in size, thus forming a prominence seen in most necks, called 
the "pomum Adami," while between it and tho hyoid bone, a bursa ii 
placed to facilitate the movement of the thyroid cartilage beneath tl» 
hyoid bone during the second stage of the act of deglutition.' If we 
examine the thyroid cartilage carefully with tho finger, throngli the 
integnment and muscles which cover it, wo can usually miip out the 
outline of its upper and lower boi-dera and its superior and inferior 
eornua. Tho superior border is the guide to the poiut of bifurcation of 
the common carotid artery into the external and internal carotids, whieli 
lie upon the same level, while it also corresponds to the level o! 
the third cervical vertebra. Upon the lateral aspect of this cartilage, 
the lateral lobes of the thyroid gland can be felt; and, since tbisglaiid 
rises and fulls with each respiratory effort, it can be easily distinguished 
from any abnormal growth of that region of the neck. Tho thyroid 
cartilage is seldom, if ever, opened to relieve impeded respiration, since 
the attachments of tho vocal cords and the apex of tlie epiglottis in the 
median line render such astep contra-indicated. On the upper and front 
part of the thyroid gland, near the upper border of the thyroid cortiluge, 
can be felt tho pulsatiens of the superior thyroid artery, which ramifies 
upon it. This pulsation is used as another surgical test to discriminate 
between the gland in case it be enlarged, and a tumor of new-formation. 

In cases of iuflammatory diseases of theintcrior of the larynx, preBsnre 
upon the thyroid cartilage will often give pain ; hence it is the custom 
with some physicians to use tliis cartilage as a moans of contirmingor 
excluding the presence of such conditions within tho laryngeal cavity. 

t For the details of the mechaniHm of this act, see page 168 of this 



TBB HBOK ASB ITB STBUOrDBES. 179 

The cricoid cartilage ia s, point of interest both to the anrgeon and the 
physician, Bince ita BUperficial situation renders it always capable of being 
felt by the finger, even in babies whoae necks are nsnally short and often 
extremely fat. It is the great external landmark to the air-passages, and 
a gnide also to the upper opening of the oesophagus, which is partially 
attached to it posteriorly. Since it lies on the level of the fifth cervi- 
cal vertebra, it may be of use in determining the relative situation of 
other parts to the epine. Again, if a transverse lino be drawn across the 
neck at the level of the cricoid cartilage, it will intersect the point at 
which the omo-hyoid muscle crosses the sheath of the common carotid 
artery, and, since the artery is usually ligated eitJior just above or just 
below that muscle, this cartilage ia a vaJuable surgical guide to the seat 
of election. 

The depression between the thyroid and cricoid cartilages is easily 
felt through the tissnea which cover it in front, but it does not extend 
far to either side of the median line, and cannot, therefore, be felt well 
at the side of the larynx. It is in this space, which in health ia covered 
by the erico-thjroid membrane, that a tube is generally inserted,' in those 
caaes where suffocation from any cause appears imminent. Since it lies 
bolow the level of the vocal cords, the objection urged against the open- 
ing of the thyroid cartilage does not hold good in thia case, and the 
operation is to be preferred to that of tracheotomy, if it can be as easily 
performed. Unfortunately, however, the distance between the cricoid 
cartilage and the upper border of the sternum ia greatly under-estimated 
by the majority of observers, since it is scarcely one and a half inches in 
an adult, when aitUng with the head in an easy and normal posture. If 
the head be tlirown well backward, the length of this interval may be 
increased to about two and one-quarter inches. Now, when suffucation 
becomes imminent, the trachea and the larynx move up and down with 
great rapidity during the struggle for breath; the veins of the thyroid 
body, which descend in front of the neck, are enormously swollen and 
bnlge outward as if about. to rnptnrc; the head ia usually Qcxed upon the 
chest, in order to afford all possible room for the parts; and thus the 
space between the larynx and the Bternum ia rendered extremely short, 
and when the head is raised to see the larynx, the dyspncea is increased 
to a paroxysm. It can thus be understood how an opening between the 
cricoid and thyroid cartilages is not alwnja practicable, and that trache- 
otomy is often tlie easiest means of affording relief. 

The trachea, or the main air-tube, extends from the cricoid cartilage 
or the fifth cervical vertebra to its bifurcation into the right and left 
bronchus in the thorax, at a level of the third dorsal vertebra. It is able 
to bear external pressure without collapsing, by the eart!laginouH rings 



" Laryngotomy,'' as ilistingiiislied from that called "Tra- 
rings of the trachea are divided to insert the tube. 
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whicb ^Te it form; and these ringa are often of importance aa a 
locating the position and relations of certain portions of the tube. Ii 
the neck, not more than eevcn or eight of these ringa are present, and 
, none of them can be felt externally. This is accounted for by tho ttet 
that the trachea becomes more and more deeply sitnatcd aa it passo 
downward, and beeanse the iathmaa of the thyroid gland coTers the 
second, third, and fourth cartilages. Moreover, the thymna gland pro- 
jects upward into the neck of children, and thus adds an additional 
source of difficulty in determining the situation of the ringa by the setue 
of tonch. 

So rapidly does the trachea recede from the snrface of the neck th»t, 
on a level with the upper border of the sternum, in an adult whose neck 
is short and fleshy, fully one inch and a half would interrene. I qnoti 
the following sentence from Holden, since it cspreBsos the result of m; \ 
own esporience, and possibly that of many of my readers: 

"In the dead subject, nothing is more easy than to open the trachea; 
in the living, no operation may be attended with greater difficulties." 

In addition to the obstacles mentioned on the preceding page, tbe 
thymus gland may be present; there may be a middle thyroid arwrylo 
cause unexpected hemorrhage, nnd the left innominate vein tnnycroa 
the trachea nnnsually high up in the neck. It is a rale, therefore, wilk 
all good surgeons to divide the trachea aa high np aa possible, even cut- 
ting through the cricoid cartilage in children, vfhen found necessary. It 
is also very important that all incisions should bo made in the middle 
line of the neck — "the line of safety." ' 

' The operation of tracheotomy dates back to the early period of Antyllos— 
A. D. MO — who performed it several times. It ia not alone used as a remoliil 
measure for inflammatory afl'ections, since foreign bodies may become lodgd ta 
the air-paasages and require removal. It ia usually preferred by surgeons to the 
iiperalion of laryngotomy, since it presents fewer dangers and many addituuul 
pomts of advantage In its performance. To those not familiar with the points of 
the operation, it may be of advantage to state that the opening of tb» traohMi* 
usually followed by a paroxysm of coughing, due to- the entrance of cold air into 
the tube, during which little or nothing can be done; but, as it soon tends to paM 
off, when the first stimulus of the air ceases to be felt, the symptom is not sa w- 
rious as is often supposed by spectators, who often imagine that the patient w IB 
immediate danger of death. In spite of the ease with which the operation ia pr^ 
formed upon the cadaver, I regard it as one that ehould not be attempted eiK^pt 
by a practitioner possessing skill and some surgical experience. In some casta, I 
have seen the How of bloixl excessive; and Desault was once compelled to alisa- 
don tlie operation from this cause alone, while Bnux only saved a patienl by opplj- 
ing his mouth to the opening of the tmcfaea, and thus suckiug the blood from ^ 
tube. Such cases should be remomlwred when we hear the operation spoken et 
as but on a par with venesection, in point of difllculty. As regards the indica- 
tions for surgical interference in the air-passages. I believe that the presence of a 
foreign body in the trachea Is always a justilication for the step, although I an 
8 that such foreign bodies have been known to remain in the tube for ye»» 
w/tAouf destroying bfe; bull amatWY ot ttia be\Vet tt«A 'Cna (ifjCEtuian iswor* 
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^■^ Posterior Cervical Ragton, 

^"The posterior region of the neck is largely filled with muBcles and 
strong elastic ligament — the ligamentum nuchce. In the quadruped, this 
ligament is of enormous size, and acts as a powerful elastric spring to ex- 
tend the head and neck after it has been flexed by muscles. The fact, 
■which has been mentioned in connection with the descriptioa of the 
■vertebral column, that the spinous processes of the middle cervical verta- 
bne are purposely made short to allow of the motion of the neck in a 
backward direction, explains why they are indistinctly felt through the 
muficles which cover them. It might bo well to again aill attention to 
the reason why dislocation is more common in the cervical vertebne than 
in the dorsal and lumbar regions, and why it is possible to produce death 
by & pointed instrument, in this region of the spine, when such an ac- 
cident is impossible in the dorsal vertebrse. but such points can be recalled 
by referring to that portion of this volume which treats of the spinal 
colnmn. 

Wounds of the region of the nucha are not dangerous as long as they 
are superficial, since only a slight hemorrhage may be produced wliich 
can, as a rnle, be checked by compression or by a ligature ; but, if deep, 
such wounds may be very serious and immediately fatal, since the instru- 
ment may penetrate the sub-occipital fossa, or between t!ie atlas and the 
axis. The vertebrm are rarely broken in this region, since theyare more 
thoroughly protected by muscles than in any other part of the spine, and 



than useless in membranoua croup, unless the step be token before the inflamma- 
tory proceaa has extended beyond the hmits of the larynx. In two hundred and 
forty-five casBB where the operation was performed for the relief of this latter 
malady, one hundred and eighty-eight died, which is a. mortality of about seventy- 
five per cent; while in twenty-nine cases of tracheotomy performed in the hejilthy 
tube for the extraction of foreign bodies, on ly one fatal case was reported (aa col- 
lected by Henry H, Smith: Operative Surgery, Philadelphia, 1852). Guch a 
mnatkable difference iu the percentage of mortality certainly seems to point to 
the presence q( previous disease of the tube as modifying the results of the opera- 
tion: and to sustain the objection which I raise against the unnecesaary delay of 
the operation, when it seems indicated, as well as its uselessneas after the eCuda- 
tion has extended down the tube. 

I should advise the practitioner to be guided somewhat by the severity of the 
dleease in decidingthis momeulouB question; and, incase a hereditary tendency 
to croup existed in the (amily, especially if eome of the family had previously died 
from such an attack, I should deem an early operation justifiable, as affording a 
betterprospectof recovery than purely medical aid. Ishould regard the operation 
08 unjustifiable. In any case, where the symptoms of asphyxia were alarming and 
the blood already so thoroughly impregnated with carbonic acid as to render the 
nerve-centres sluggish; since the patient would not probably react, and the fatal 
iHue would rather be hastened by the shock and loss of blood. 

Tracheotomy has been performed for owlema of the larynx, but it is not justi- 
" ', iu my opinion, until scarification has been tfaoiouElils teaortfei to. 
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since the short epinous processes render them leas liable to be a 
bj a blow which would tend to do them Tiolence. 

'From a strictly medicHl point of viow, this region has a particnbtr in- 
terest, from the fact that it is the one most frequently eelecied bj 
furuncles and anthrax. The intense pain which all forms of local swell- 
ings of tliis region are liable to produce, ia eiqilained by the close adhe- 
sions of the integument to the subjacent tissues. When it become 
neceBsary to apply counter-irritation to this region (since it is the one moat 
used to affect the brain and tlte upper portion of the spinal cord for 
reasons mentioned in the first chapter of this volume), care must be taken 
not to wound the muscles or the nerves, as 1 hiive known tetanus and 
death to follow tlio simple appliciition of a seton in the nape of the neck. 
The ramifications of the occipital artery, and, sometimes, of the trsna- 
verse cervical artery, may be wounded in this region, but simple compret- 
sion will usually arrest all danger of serious hemorrhage. Severe sub-occip- 
ital abscess may sometimes occur, which may denude the skull of 'ti 
periosteum and tliua lead to necrosis of the cranial bones. The con- 
stant tendency to movement of these parts is mentioned by Hilton ' as the 
physiological explanation why sucli abscesses tend to remain chronic, 
and to discharge their products through long and tortuous sinnsea ; he 
therefore lays great stress upon the necessity of absolute rest, insured bj 
adhesive straps applied to the shaved scalp in such a manner as keep the 
muBclea in a state of enforced repose, while the apertures of the sidobcg 
are left unobstructed. X should suggest, from my own experience, lie 
introduction of drainage tubes to further insure the free escape of the 
secretions, since absolute rest to the parts is thus more completely insured. 

POINTS IS TEE DIAONOSIS OF ABNORUAL SWELLIK09 IN TEE BEGIOK 

OP THE NECK. 
When any abnormal swelling of tlie neck is perceived, it becomes the 
duty of every physician to ascertain, by every known means which is «t 
bis command, the exact boundaries of the new-growth, and sach other 
points pertaining to it Eta shall enable him to determine its character. Its 
general shape and position will often enable bim, at once, to connect it 
with certain structures whit'h have been discussed as entering into the 
construction of the neck; although ita shape may still further assist faim. 
in many cases, to determine its character. Thus, if it appear nodular 
and irregular in shape, it may be suspected that the glandular Etmctnret 
of the neck are involved; although this cannot be considered as essential 
to the development of such a growth, since eflusiona into enrronndinj 
parts may so alter the shape of the tumor as to mask its origin. Smeofi 
Biad globular swellings, if markedly circumscribed, are usually of the en- 
cysted or fatty character. Changes in the color of the skin covering the 

> Best and Pam. -^.Y-.tSTO. ^^M 
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growth may often be observed, sncb as & diffused redness, wlien snppnra- 
' tion fs preaentand is approaching the surface; stblueness or a prominence 
I of ike veins of the surface, as esistfi often in malignant growtha and in 
I Tenons enlargements; and a tendency toward ulceration, as exists in 
malignant or syphilitic deposits. Again, the tumor iao.y pulsate, if situ- 
ated over an artery, or if aneurismal in character; when the pulsation 
should be carefully studied to ascertain if it is simply a rising and falling 
moTement (as would be present if a tumor rested upon a vessel), or an 
txpanaive pulsation, indicating that the tumor received an impulse 
directly from the heart, which is transmitted in every direction (aa in 
aneurism). Moreover, the pulsation may be made to cease, if a tumor 
simply rests upon a large blood-vessel, by displacing it from such associa- 
tion, which would be impossible if the urtcry were itself dilated.' 




Ithe 



Flo. Ill— PlbKMJystlc growth. (AKer Hamilton.) 

Ipation of the growth may enable the physician to detect the prea- 

absence oijluld, since fluctuation can often be positively felt even 

tissues covering the tumor are of some thickness; while the aen- 

the hardness or softness, the character of pulsation, and the ex- 

id amount of its attachment to surrounding tissues may be thus 

ioed. A very bard tumor ia often found to be associated with 

especially if the skin be puckered over it; and sometimes those 

lous deposits, which are also malignant in character, may be dense 

^Ebonld the reader seek further mformation as to the differential diagnosis of 
Mieurismal sacs and the other forma of tumora of the various anatomical regions 
of the bodj. the author would respectfully refer them to his mure exhaiiHtlvQ 
□ Surgical Diagnosie. 
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to the toach. Fatty tumors arc of a |>eculiar doughy feel, i 
able and painleaa to the touch; tliey are also lobulated, as a rule, and an 
liable to become pedunculated, as the skiti is stretched by their weighL 
Fibrous tumors are generally firm and resistant to the touch; are osiunt 
freely movable in the Burrounding tisBucs; are painless, and grow slonlj. 
Glandular tumors are yery liai-d and elastic, unless undergoing suppim- 
tion; are extremely movable; are multiple, as o rule (lying in the cohtm 
of the lymphatic chains which accompany the deep and superficial veins); 
and are often associated with a scrofulous or syphilitio history. 




Fio. lis.— Tlbro^xllular tumor of the neck and back. 
Finally, the use of the hypodermic needle will often enable the p 
cian to determine positively the character of the contents of any p 
which fiactuates, thus often deciding as to the best course to pui 

treating it. 

DISTRIBUTION OP THE ABTESUS. 

In connection with the vessels of the neck, which we have been dts- 
cnssing in reference to special regions, it may not be deemed a digresmon 
if I call attention to those points, so admirably taken by Hilton, as re- 
gards a definite plan of distribution of the branches of special arteries 
In previous pages, wo have, from time to time, spoken of practical pcnnli 
of interest pertaining to most of the promineut arteries of the head and 
neck, although no attempt has been made to systematically describe the 
arterial system of those regions; and it seems proper that so simple and 
admirable a statement as that of Qilton should not be omitted, if this 
work is to add to the general intelligence of the practitioner of medicine 
aa to the anatomical construction of the head and trunk. I therebm 
quote from his book > the following general statements pertaining to &6 \ 
subclavian artery: 

I Rest and Pain. 18T9. 
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"I point out that the brauches distributed from the subclavian artery, 
ftWJt from ita coutinuatiou to the upper extremity, are distributed for 
one simple purpose, viz., to supply all the parts concerned directly and 
indirectly in the process of respiralionj that ia the simple object of the 
diatributioa of the BubclaTian artery. Thua: 

" The vertebral, besidessnpplyingotlierpartB, is distributed to that por- 
tion of tho spinal marrow from which the phrenic, spinal accessory, and 
posterior thoracic — all important nerves of respiration — take origin. 

" The internal miunraary supplies the sternum, cartilages of the riba, 
origin of the poctoralis major, phrenic norve, diaphragm, and the upper 
lialf, or respiratory portion, of the abdominal muscles. 

"The superior intercostal artery goca to the first and second ribs. 
Now, tho first is the most important of all the other riba in the respira- 
tory function, as it forms the fixed point for the action of the iiitercoatal 
muscles in elevating the chest. 

" Of the branches of the thyroid axis, the inferior thyroid builds up the 
trachea, a tube essentially connected with respiration, and sends a branch 
upward (ascending cervical),' which accompanies and nourishes tho phre- 
nic nerve, and constitutes, in fact, an ascending comes nervi phrenici. 
Tiie transverse cervical supplies the trapezius, and the posterior border 
of the Bcapnla with the muscles attached to it, all of which may be con- 
sidered accessory to respiration, The supra-scapular aupplies the clavi- 
cle and scapula, both of which arc rendered respiratory by the attachment 
they give to accessory respiratory muscles." 

The same author again illustrates tho distribution of tho internal 
maxillarij artery as one which ia destiaed to sliow a presiding function 
o\er i\iG parU employed in mastication, explaining, in a very ingenious 
vay, the object of those branches which areapparently disconnected with 
the masticatory apparatus, as branches which are designed to complete 
the oBsificatiott of those bony parts to which the muscles of mastication 
are attached, and otliera as are designed to nourish the nerves which con- 
trol their power of movement. Unfortunately, however, tho entire arte- 
rial Bystem cannot be thus clearly divided into groups, whose function is 
well defined, without including branches from different trunks; although 
even this point is used by the renowned author, above quoted, ua a proof 
of some special ^/i^xiofojicrt/ action of the part to which the distribution 
of the arterial, as well as the nerve trunks, can afford us a clue, if we 
study Nature in the proper spirit, believing that no structure is carelessly 
placed or constructed without a plan. 



' A branch of the superior intereostal artery, one of the points of coUateral oir- 
dilation art«r ligation of the common carotid artery or the aubclavian artery In 
its first portion. See Darling and Raaney: Essentials of Aoatorny. N. Y.. 1880. 
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CHAPTER IIL 
THE BONES OF THE THORAX. 

The framework which contains the heart and lungs is formed by the 
dorsiLl vertebrffi, behind; the twelve riba upon either side, which form i 
portion of the posterior, the lateral, and a part of the anterior wall; and 
the Bternum, in front. The dorsal vortobriB have been already considered 
in connection with the other parts of the rertebral column, and little ut 




9, bodfotia* 

tobra; G, tweHtli donul Terlehra; 8 ssd T tn 
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Fio. 111. 

Pio. 114.— ProDt view o 
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opposite llie first (uiit Bix-aiid rlba od tho left i 
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Flo. 115,— Tho bones ot tho thorai, teen from boWi 
twelttb donol Tertebm: 3, S, lamioEe ot 

hne; 4, 4, points where ttie Brtit and tenth riba articulate with 
0( vertebrffi ; G, angle oC the third rib. 

practical interest remains to be added. The backward curve of the sriw 
i II this region serves to increase the antero-posterior diameter of the clieM, 
and thus to afford more room for tho Iiings; while tiie immobility of this 
portion of the spine tends to pravent the possibility of comproaeioa of tilt 
organs of the chest or of the important structures contained in tbemedi- 
astina. Its ridigity also is of special value in affording a fixed point of 
resistance for the muscles of respiration, and in completing tho areh nl 
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the ribs with a kej-stonc, which aliould resist all tendency to displacement, 
ia ease of yioience being received upon tlie anterior part of the chest. 
The bearing which the dorsal curve of the spine has upon the results ot 
direct lorce when applied to the spine has been mentioned in previous 
pages, but it can well be again repeated, to call attention to the wise pro- 
vision which Nature always takes to guard against injury to any organ 
contained within a bony cavity, by so arranging the parietes of that cavity 
aa to present the most effectual and, at the same time, the simplest me- 
chanical device, which shall combino strength, lightness, and perfect 
symmetry. 

The bibs, if their cartilages be included, form a series of arches which 
extend from the dorsal vertebne forward to the sternum ; and, as they buc- 
cessively increase in length from above downward as far as the seventh 
rib, and then steadily decrease in their length, the shape of the chest 
u caused to bulge in ils middte part, and to bo constricted at its upper 
and lower openings. The upper aperture ' is open and gives passage to 
blood-vessels, nerves, the trachea, tlie cosophagus, the thoracic duct, the 
apices of the lungs and three muscles; whiie the lower opening, which is 
open in the skeleton, is closed, in the recent subject, by a thin flat mus- 
cle, the diaphragm, which separates the thoracic and abdominal cavities, 
and which has openings for the passage of the oesophagus, the aorta, the 
rena cava asccndens, the thoracic duct, and the pneumogastric and 
splanchnic nerves.' This muscular partition ia not flat but vaulted, 
with ita coavBxity looking upward, bo that the lungs extend farther down 
near the snrface of the chest, than in its central portion. The ribs have the 
power of movement in an upward and downward direction; they can in- 
crease the v'idth of the chest, since they turn outward as they are raised, 
and also Ma depth, since the sternnm is raised with the ribs aud is therefore 
thrown forward. The diaphragm, by its contraction, can also increase 
the height of the thoracic cavity, since it becomes more nearly a horizon- 
tal paiiition when contracted than when at rest. 

Tha first seven ribs are called the " true ribs, " since they are directly 
attached to the sternum by means of costal cartilages of their own; while 
tie " false ribs,"' viz., the eighth, ninth, and tenth, are attached to the 
costal cartilage of the seventh; and the last two, or " floating ribs '" are 

' This opening usually measures about two inches from before backward, and 
three and a half inches in iu transverse diameter. When it is remembered tliat 
some /or(^ differ-ent parts of the human frame pass through this small opening, 
it will be apparent that the surgical conditions of the first rib, the first dorsal 
vertebmand theupperpart of thesteraum have more than a common importance. 

• The parts enumerated cover only the more important structures which pass 
through the floor of the thorax. Some twenty-aii different Ktructurea can be in- 
dividually enumerated. 

'Called "diaphragmatic ribs" by Sibson. 

e they are extremely movable only after death. 
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onlytipped with cartiltkgc andaro not attached at their outer end. In 

instances, a thirteenth rib is present in man; thus resembling the con- 
struction of the chimpanzee, who has the thirteen upon cuch aide, bai 
the same number of vertebrce as man. 

The coslal cartilages are a direct continnation of the ribs between thai 
anleriiir extremities and the sternum, and are a raeuhanical device on lit 
port of Xature to render the arches of the ribs mora elastic tliantliFj 
would be if composed entirely of bone:tbey thne permit of the moTenuaO 
of the riba during respiration, while their inherent elaaticity faTors tbt 
return of the rihs after tliey have been ruised during inspiration and ihej 
thus act as meehanicul agents in expiration. In addition to this impi»- 
tant function, tliese cartilages give to tbe chest-walla an ability to iriUi« 
stand violence wheu directly applied to it, far in exce^ of that which Wu 
alono would possess, since they enable the ribs to yield to the blow: tbu 
any force received upon the sternum is immediately distributed lo/ouiiea 
flanHc arches which extend backward to thevertobrEe (the seven trneribi 
of each side, and their cartilages) and by this means its effects AM 
greatly modified. Blows of the most severe character can thus ho receiTed 
by the cheat with comparative impunity, especially during a full intpira- 
Hon, sincethe muscles of the chest also tend to assist the bones to bear tht 
shock; but when the lungs ai'o emptied of air, as in expiration, the rclai- 
ation of these muscles renders the danger of direct violence greater thm 
when the ribs are raised, because the arches are more oblique!)/ placed a 
reference to the spinal column, and since they then possess do muECoItf 
support. Notwithstanding these wise provisions on the part of Nature 
the sternum is occasionally broken by direct violence, as in that case re- 
ported by Dupuytren, where the life of a man, supposed to have been 
killed by a falling beam, was saved by the timely discovery and reducdon 
of such a fracture. 

The vertebral extremity of each rib is placed higher than the Bterail 
end; since, if both ends had been placed upon the same level, tho npwnd 
movement of the ribs during inspiration would have been rendered im- 
possible. The head of the rib is the fulcrum upon which it moves, and, 
if its attachment to the spinal column be carefully examined, it will be 
perceived that it is articulated to and wedged Ijetwoen two vertebr*. 
This arrangement insures the rib against the possibility of dislocalin 
from the spinal column, while, at the same time, the intervening disk of 
fibro-cartilage acts as a spring to break the force of any blow transmitted 
along the rib. 

There are two important portions in each rib at its vertebral end, 
called " the tuberele " aud " the angle; " t!ie former of which articulalM 
with tho transverse process of tho vertebra which supports the rib, tod 
thus tends to make it still moro securely fastened to tho spilinl coltuno, 
while the latter indicates the point where the rih makes a sharp carve for- 
ward. Tho angles of the ribs ate ^Wiwl. incitii Kai-tao^c distant from the 




TBB BOIfEB or TBE THORAX. 



13& 



as we trace them from above downward; and this ia found to be 

rongeat part of the boue, since it ia forced to bear the greatest strain 

of violence, and bocanse tiio CLtigIc demands an increase in the 

;ttissnc. It is at the angle, or Teiy close to it, that fractnresof the 

occur when dne to violence received npon the anterior surface of the 

isliest, OS wlten the cliest is compressed. 

In this kind of fracture, viz., by indirect violence, the broken ends of 
rWiA axe forced oulwnrd and atoay from i fie pleural covering ot the lung, 
BO that complications of the pulmonary organs are infrequent; while, in 
those forms dne to direct violence, aa from a blow, the kick of some ani- 
mal, etc., the ribs are usually driven directly inward at the Beat of injury, 
or near it, and thus the pleura is cxtreiuoly liable to bo wounded or the 
^lang-tissno may be invoiced. This fact expluina why pleuritic effusion, 
pneu mo-thorax, pulmonary hemorrhage, pneumonia, and emphysema may 
follow such an accident, and probably endanger the life of the patient.' 

The ribsare the moat vascular bones of the body; hence the rapidity 
of union in case of fracture, and probably also their great ciaaticity. 
The vessels of the bono are placed in a groove upon its lower border, and 
ft practical point ia thus suggested to the physician in performing the 
operatlou of tapping the chest for fluid, as the upper border of the rib 
should be taken as a guide in the introduction of the trocar, lest the ves- 
sels bo wounded and blood escape into tLe pleural cavity. Another prac- 
tical point suggested respecting this operation ia the importance of 
drawing up the skin of the chest before introducing tho trocar, since, 
when tho instrument is withdrawn, the skin glides over the orifice of the 
punctnre from its elasticity and from the force of gravity, and thus air is 
prevented from entering the pleural sac. 

The /!r«i!)'t&' is the strongest of all, since it is bo situated as to be 
obliged to support, the upper part of tho sternum aud the clavicles; and, 
ss before mentioned, it forma a boundary of the superior opening of the 
thorax, and, therefore, boura relation to all of the structures which pass 
through it. When these structures lijvo been enumerated, one can see at 
a glance that a fracture of this rib, which, fortunately is extremely rare 
on account of its groat strength and situation, ia a very grave accident 
from the nerves and vessels which lie in close relation to it; while the 
fact that it ia the starting-point of motion of all the other riba in the 
sot of inspiration, and that this function ia arrested by its fracture, gives 
the accident another and possibly as important an aspect. The struc- 
tures which pass in more or less close relntion to this rib are as follows; the 



' For the diilereiitial diagnosis of eacb of thoaa ailcctiona from other Eurgical 
conditions having points oF resemblaace to them, the reader is referred to the 
Treatise on Surgical Diagnosis, written by tlie auClior. New York, 1880. 

* The tuhercle ot tliis rib is used by surgeons as the bony guide to the aubclo- 

M artery, in opentioiu for the ligation ot that vvea^ 
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^^H large arteries of the neck (carotida and sabclavians'), aa well aa thp 
^^H internal mammary arteries, the two superior intercostals, and the arteria 
^^H thjroidea ima; tho large veins (jugnlars, siibclafians, iiinomiuata, aud 
^^H inferior thyroids); important norvcs (pncumogastrics, phrenics, curdiici, 
^^H firgt intercostals, and gympathctic); and other important &tnicttireB(tli( 
^^1 trachea, oesophagus, thymus gland in the child, the apicea of the longi 

I and their investment of the pleura, and tho thoracic dnct).' 

Between the ribs are spaces, called " intercostal," which, in the rewnl 

IBnbj'ect, are filled by the intercostal muscles. TJiese muscles comprise 
an external and au internal sot, which differ in their function, since 
their fibres are directed antagonistically so as to cross each other likei 
letter X in each intercostal space. The internal intercostal mascin 
tend to depress the ribs and thus to act as aids to expiration, while th« 
external intercostal muscles help to raise the ribs, and are, therefore, 
classed as inspiratory muscles. The arrangement of the fibres of these 
muscles serves to render openings, due to separation of the fibres, impos- 
sible, and thus to prevent hernia of tho pulmonary organs through the 
parietes of the cheat. The same arrangement of fibres is still more 
beautifully shown in the abdominal muscles, which are even more hatla 
to protrusions of viscera, as the bony support is absent; and which 
are, therefore, even more carefully protected by tho fibres of the muscles. 
The intercostal spaces are widest at the anterior extremity of tho ribe. 
where they become joined to the costal cartilages, and they are namnr^ 
est whore they join the spinal column. 
The STERNUM occupies the anterior part of the chest, and eervM m 
a completing portion of tho bony framework of the thorax. It is ossi- 
fied, in contrast to the costal cartilages which lie adjoining it, in ordei 
to be better adapted to the protection of the important organs and blood- 
Teasels which lie behind it, while, at the same time, it thus serreiaa l 
firm point of origin for some of the most important mnacles ottht 
trunk.' 
If the bone bo carefully examine^, four faintly marked tranavene Unci 
can be seen, which are the traces of the original division of the bone into 

I five pieces. The most prominent line of the four can often be felt 
through the skin, and is used as a guide to determine the exact sitnation 
of tho second rib. The upper portion of the bone serves to aQord artio- 



' Occasionally the innominate arterj, upon the rij;ht side of the bodir. 

* The abnormalities of the veins, and of the large arterial truoJcs given otf 
from the aortio arch, render it impossible to positiveljr state the exact relatioiuol 
the first rib in any individual case; it should also be remembered that the ribs ol 
the right and left side difEer somewhat in their relations. Many uuimpartaal 
structures which pass through the superior thoracic opening have been omitted, 
since no practical value \a associated with some of them. 

"Three pairs of the neck; four pairs of the abdominal wall; two inteni»J 
muscles; and the pectoralis toaioi ot e\tb«T &\&«. 
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D for the clavicle, one of the most important jointa of the body, 
B its lower end, the xyphoid curLiliigo, uSards attachment to the mus- 
fcirhich form the anterior wall of the abdominal cavity. The artic- 
^ surface upon which the inner end of the clavicle revolves, has, in 
i fresh state, a saddle-shaped appearance (concavo-eonTes), which 
gives to that bono a great latitude of motion with little danger of dislo- 
cation, BO that, although the end of tho clavicle ia much larger than the 
enrfacc upon which it moves, it is seldom displaced, even when subjected 
to a severe form of violence, but is very commonly broken. 

The length ' and shape of the stemnm vary with different individu- 





iissKeu from the front; 1 toT, polnlto wharo 
H. manubrium; 0, body or Kladlolua; 10, Bnaiform CBrtl- 
if the coUar-boneai li. place where the right cUtIcIo or 
coUar-bone laatlsched; B, (he right edge of theoterouia. 

It may be bent backward in those persona who constantly bend the 
, as shoemakers, and thus the heart may be pressed upon; while the 
Old cartilage is often bent backward in workmen who hold tools 
at the pit of the stomach, such oa carpenters, etc. The first and 
1 portions of the sternum do not, as a rule, become joined; since 
tain amount of motion, at that point, tehds to assist the movements 
ipiration. It is the line of junction between those portions of the 
1 that has been mentioned above as a guide to the centre of the 
second rib. 

The sternum may remain cleft at the time of birth, thus leaving the 



'The upper border o{ tho aternam li es oa a level with the tecond dottaX. vec- 

' It is shorter in. the fenuXe VftatiVd "On« xMifc, . 
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thor»cic organs almost naked; and it may also be fractured, either Ij 
direct violence or by muscular action. Chuuasier reports two such catet, 
where this bone was fractured during parturition, by the patient resting 
upon the head and heels; and Faget iind Gurlt oucb report ; case pi* 
dnced by endeavors to lift weights with the teeth, when the bodyni 
bent backward. Billard was once obliged to iwrform gafitrotomy, in 
order to raise a displaced fragment of the sternum, which was prodacing 
alarming symptoms from the pressure created. 

The region over the sternum is a frequent seat of venereal tumon 
and ulceration, from its superficial and exposed situation; while carieiii 
a frequent disease of this bone. So estcnsivo may this curious proctfl 
be that the entire bone has been removed by Boyer and Genonville, and 
even as far hack as the time of Galen, large portions of it have be«D 
excised. In those cases where ligation of the arteria inuominiLta ii 
demanded, it may be necessary to trephine the sternum to reach the te»- 
Bel; and Lteunec even proposed this step as preparatory to puncture of 
the pericardium, when greatly distended with fluid. The relation of 
the sternum to structures within the cavity of the thorax will be consid- 
ered later on in this volume. 

PBACTICAL POINTS OF ISTERB3T PERTAISINO TO THE WALIi 

OF THE THORAX. 

The thorax may be entirely absent at the time of birth, when impct- 
feet development of the ftetus has existed, to which condition the term 
" anthoraco-cephalia " ' is applied; but, when the upper half only i( 
absent, the term "apectoro-cephalia" is used. The intercostal spiuiei 
may be rendered very narrow by lateral curvatures of the vertebral col- 
umn, especially upon the side which corresponds to the deflection:' uo^ 
the cheat-wall may even be iiidenled 'by the abnormal pressure 80 creatrf 
upon one side, and caused to bulge outward upon the opposite side, h 
that disease of children called rickets, these lateral curvatures of the 
dorsal region of the spine are very common; and, as a clinical fact, the 
left side seems to be the most frequent seat of the curve. Indentation 
of the chest may not be duo alone to spinal curvature, since locnhtrf 
injuries of a severe character may drive the chest-wall inward ; while cer- 
tain diseases of the lungs may create a retraction of the thorax by fnla^ 
fering with the expansion of that organ during the act of ingpiralioD, 
thus causing the atmospheric pressure, which is constantly acting upon 
the outer wall of the chest, to become an agent in producing a permacwit 
deformity. Thus, in old pleurisies, after the fluid has been absorM. 
the bands of adhesion, formed in consequence of tlio inflammatory pro- 
cess, may tie down the lungs in some nnnntural position, and in this w»t 



' A. term used by Beclard, 
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prevent its fall ezp&naion; again, in fibrous phthisis, the increaae in 
the fibrous tissue of tlie lung may not onlj impair its expansibility, but 
even diminish its size by its steady contraction, thus causing an incom- 
plete filling of the ca^^ty of the chest; -while cancer, atelectasis, and pnl- 
monarj gangrene, although infrequent as compared with those diseases 
preTiooflly mentioned, may sufficiently impair the expansion of the lung 
as to ind^jce a thoracic delormity. 




(AftsrSnisOD.) 



Meaturmnents of the two laleral halves of the chest will usually show 
a difference in the two sides, the right being from one-half to one and a. 
half inches hirger than the left. In Hxq female, the upper ribs are more 
movable than in the male, thus accounting for the heaving of the chest 
seen in the woman, while the breathing of man is most prominently 
shown by abdominal moTement (a point not without value in counting 
tha respirations of a patient when covered with a sheet). This modifica- 
tion of movement in the female is to allow of pregnancy, without inter- 
ference to breathing, which would certainly occur if the upjier ribs were 
immovable. The stcmnm of the female chest is shorter than tW. <il *."&& 



^s 



194 



PRACTICAL U&DICA.L ANATOXY. 



male, 80 as to make moro room in the abdominal cavity for the displaced 
orgaDa during pregnancy. The upper opening of the thorax is also larger 
in the female than in the male. 

As the chest-wall covers many important stmctures, in addition U 
the langa and the propelling orgaJi of the cirenlation, it is of great impcr- 
tance that the various guides to these parts be considered. 

RCLE8 FOB COrNTINO THE RIBS DURING LIFE. 

It is not difficult to count the ribs in those subjects who have littl* 
adipose tissue or restricted mnacular development, but in fat people the 
difficulties become increased. It is by means of these bony arches, paa- 
ing forward from the spinal column toward the sternum, that we are en- 
abled to map out the iioaition of the thoracic organs during life, and thu 
detect abnormalitioa which are often of great value in determining cei- 
tain diseased conditions. 

It has already been mentioned that the obliquity of the ribs caused 
Home difficulty in determining the rib which corresponds to any giTea 
point ou the surface of the chest, since the same rih is not on the same 
level in any two regions; hence, in the guides which will now be ennme- 
rated, only those are made prominent which are of daily nse to the skil- 
ful diagnostician or the surgeon. 

The »it/)^/e of the male, in a very large proportion of cases, corresponda 
to the interval between the fourth and fifth ribs, and lies about three- 
(juarters of an inch external to their cartilages. The nipple does not 
correspond to the same point on the chest doi'ing inspiration as it doa 
during expiration, since the ribs move underneath the skin of the mam- 
mary region; and the suggestion may, therefore, be given to tjike a record 
of the relative situation of this poiut at theetid of expiration, when itnu; 
be found to lie as low as the fifth rib. In emphj-sema, the ribs may be » 
raised as to briug the sixth rib at this point; while, in phthisis, the ribt 
may be so far displaced downward as to bring the sixth rib four inohei 
below the nipple, esj>ecially npon the affected side.' 

The^ui'rffl to the second rib, in front, has already been mentioned w 
the prominent ridge which crosses the sternum between ita upperand 
middle portions (the manubriuna and the gladiolus). The guide to the 
JifOi rib most commonly used is "the lower border of the pectoralis major 
muscle. 

On raising the arm, the first Bcrratton of the serratus magntis mnacl^ 
which Clin bo perceived below the axillary fold, serves as a guide to deter- 
mine the position of the sixlh rib; while the succeeding serratioos oonfr- 
spend successively to the seventh, eighth, and ninth ribs. 

The scapula covers the ribs, from the second to the seventh incloslTe, 
upon the posterior surface of the thorax. 
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When a tape ia tied around the cheat, on a, level with the nipple, it 
will intersect the sixth rib, at a point midway between the sternnm and 
the Hpinal column. As this is the point usually selected for aspiration of 
the chest for fluid in the pleural aac, it affords a very easy way of guiding 
the practitioner in introducing the trocar, remembering the importance 
of drawing up the skin so as to have a valvular opening after its with- 
drawal, in order to prevent the entrance of air into the pleural cavity. 

The eleventh and twvlf/h ribs can bo felt, even in corpulent subjects, 
by the finger, as two bony jirojections, outside of tEie erector spina inuH* 
de, which are directed downward and outward. 

It is important to remember that the slope of the ribs causes the oor- 
responding vertebra to lie on a higher piano than the rib, if any poiut bo 




1, right vi^uiiiLlc: a, loft veuLricle; S, puluujuuy arleiy; 4, 
aruh oC korta; \ liRlit auricle; S. lefC-Mirlcl«; 7. veaaeBia 
superfor; 7 , leTl vviUi InnoDiiaitCa ; fl, leaoi uavs, loferlQr. 

referred to its anterior extremity; the end of the sternum, therefore, cor- 
responds to the level of the tenth dorsal vertebra, while the junction of 
the third rib with the sternum corresponds to the sixth dorsal vertebra. 

EXTERNAL GUIDES TO THE TUOHACIC VISCEBA AND THEIR DISEAeSS, 

The heart, Tlie ontline of this imjwrtant organ may be thna drawn 
upon the exterior of the chest: " 1. Mark a point on a level with the t 
costal cartilage (upper border), one half inch to the rigKt ul ^na Vc 

n; and a second point on tlie same\e\c\, Wt oneXtvdtt \njfi 
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left of the sternal border. CoJiuect theae two jiointB by u line, 
have the situation of that portion of tlie ba»e of the heart where the pul- 
monary artery and the aorta escape, and where the superior rena kiti 
enters the rig-ht auricle. 3. Mark a point two inches below the left nipplf 
and one inch to the left of the border of the sternum; this represents Uie 
situation of the apex of the organ. The interval betweea the fifth and 
sixth ribs, in front, corresponds to about the same level. 3. Murk an- 
other point at the lowest part of the right edge of the atemum, befurv 
the xyphoid curtilage is formed, and couueet it with the point represent- 
ing the apes by a line sliglitly curved downward; this line will designate 
tbut pai't of the heart which rests upon the cen/rtil Mtdon of /htdit- 




Fio. 1 19.— OutUoe at tbe beorC. iu veilves, and tbo Iudkb. (ARpr Hotdea.) 
phragm (where the inferior vena cava perforates that muscle to enter the 
right auricle), 4. Now connect the right extremities of the lower wd 
the upper lines previously drawn, by a line slightly curved with its con- 
vexity pointing toward the right, and you will have the outline of the 
right auricle. 5. To complete the outline of the heart you have now to 
draw a line curved toward the left side of the body, which shall p«» 
close to tbo nipple but not embrace it, and which shall connect the left 
extremity of the superior lino to the point representing the apex of the 
organ,"' 



' HoldL'n: Surgical anil MedicuL I^mdmarka. London, 18T6. 



TBB BONKS OF TBB THORAX. 197 1 

By refereDce to figure 110 it wili bo seen that the snrface of tlie heart 
is covered, in part, by luiig tiasae, on ita anterior uspeci; so that pertjuB- 
siou over the precordial region of the chest yields two varieties of sound; 
the one ca\led deep curdiacdidnexs, being present over the portion cov- 
ered by lung tissue; the other called supei-ficial cardiac dulnesa, being 
confiDed to the uncovered part. It will be aUo pereeived that the right 
auricle of the heart, and a slight portion of the arch of the aorta, pass 
beyond the limit of the right border of the eternitin, eo that a pointed 
instrument, if passed close to that border through the third or fourth 
intei'costal space, might wound the lung and auricle; if pimsed through 
the second inl^rcostal space, the aorta could be punctured; while, if it 
entered the firsi intercostal space, the superior vena cava might be opened 
above ita point of termination in the right auricle. 

The apex of Ike heart is made to strike the chest-wall during each 
contraction of the ventricles, on account of the spiiul direction of the 
muscular fibres, which form the walla of those cavities, and any deviation 
from the normal scat of the apex-beat may be of great value in determin- 
ing either alterations in the size of the heart, or in the diagnosis of some 
obscure affection which mechanically tends toJisplace it. The normal 
Heat of the apex-beat docs not cori'espond with tlie seat of the ai>ei: in a 
Btateof rest, since the heurt shortens during its systole; it should bo found 
to exist, in heall.li, at a point situated about one inch below the left nipple 
and viidwaif between the ed(/e of the siernvm and a line dropped from the 
ntpph. ' 

The conditions which tend to displace it maybe thus enumerated, as 
such a table may help the practitioner to make a diagnosis when the symp- 
toras render the existing condition obscure 

I [ypertrophy of the 
left ventricle of the 
heart. 
Dilatation of the left 
ventricle of the 
heart. 
Emphysema of the 
lungs (especially of 
the left side). 
JWediastinal tumors. 
Aortic anenriam. 
Pleuritic elTnsion. 



The heartbeat may be displaced dow 
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The heart-beat may be diaplaced uj/wanl by 



The heart-beat may be diBptaced to t)ie left by 



Wasting of the pulmo- 
nary organs. 

Any form of Abdomiiul 
tumor of the left 
side (if snfficiently 
large). 

Tympanites. 

Ascites. 

Cancer of stomach. 

Cancer of left lobe at 
the liver. 

Flaid in right pleural 

BOG. 

Emphysema of riglil 

hing. 
Hypertrophy of left 

iiGttrL ' 
Pleuritic adhesioiui 

drawing the hetut 

out of place. 
Fluid iu left pleunJ 



Empliysema of Iowa 

lobe of left Imig. 
Abdominal tumors [if 
largo andcontioedto 
left side). 
Pk-nritic adhedona. 
Hypertrophy of right 
ventricle. 

In fat people, and in females possessing large breasta, it is often diffi- 
cult to detect the exact situation of the apex-beat; and in cardiac dil&lA- 
tion the same difficulty is still more marked, as the heart-fibres areUo 
weak to throw the apex with any force against the cheat-wall. It is cus- 
tomary, therefore, to use both the eye and the sense of touch lo determine 
the situation and the cliaracter of the apex-beat, the p>Um of the hand 
being applied to the cheat, and the patient being requested to incline the 
trunk well forward, if the beat bo indistinct, in order to throw the heart 



The heart-beat n 



displaced tn the rifffit by 



' In hfpertrophj ol the heart, the apex-beat is displaced diSerentlj when th« 
left ventricle is alone involved, from that form where the right ventrich has been 
Increased In aize as the primary result of obstructiou to the pulmonary circula- 
tion; in the former, the apei-beatia carried doicitimrd and (otfta^fl, while in tbe 
latter, doirnu}ard and tti the right. (Sibson, Outtman.) 
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r to the surface of the chest by the uid of gravity. In the feoiale, 

I Hbe breast has oftea to be raised iu order to get the palm in sufficiently 

e proximity to the chest-wull as to distinctly feel the apex-beat; while 

I fbe tipa of two or more fingers are often employed iu place of the palm, 

viien any difficulty is present in definitely locating the point of the 

impalse. The eye is employed by the diagnostician in examining the 

heart, not only for the purpose of determining the point of the impnlae, 

bat also for the sake of iiscortaining tlie character of the beat and the 

! of its diffusion. .Thus, in children with hypertrophy of the heart, 

ft precordial region is perceived to bulge forward, probably from the 

9 forcible impalse on the imperfectly ossified ribs, and the vibratory 



1 




— Hypertroph; at left Tentricle. Heart in altu. 

, iortu; rf, bulb otpulmon»ry Brterr; «, rigbt aurtolo; /, right vi 

riclo (nornml clrourofemnee) ; o. the hypertrophlo vomrlolu. (Al 

wave is transmitted over its whole surfiice; while, in the case of a dilated 
heart, a slight undulatory movement is all that sometimes can bo per- 
oeived, and the heart-beat may be so feeble, in some cases, as to be in- 
capable of being detected either by sight or touch. 

The valves of the heart bear relations to the anterior wall of the 
thorax which should be at the perfect command of any one who hopes or 
aims to be skilful in diagnosis, since the direction of transmission of cer- 
tain abnormal sounds, called "murmurs,'" which are indicative of some 
aboormality of the valve over whicli it is heard, is of groat value in decid- 

< For the area of dUTusion of the various lieait- 
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ing as to their cimBe; and the situation of the point where the somA ii 
moat intense often enables the physician to tell which valve is uSecte<], 
and thus to give an accurate prognosis. I am led, therefore, to make tis 
luiatomical guides to the normal situation of each of the four v&lvee <Ff 
Ihe heart more prominent than if they were simply incorporated in the 
reading text, by placing them also in the form of a table, as follows: 

AOBTio Valvb. — Behind the left edge of the stemnin, at the third 
intercostal space. 

PuLUONABY Valve. — Junction of the third rib and the left edge of 
the sternum (nearer the chest-waJl than the aortio valve.) 

Tricuspid Valve. — Behind the sternnm, on a level with the touith 
costal curtilage. 



fefe;^== 
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Mitral Valve. — One inch to the left of the sternum, on a level witi 

the third intercostal space. 

In a series of clinical lectures given by Dr. Latham,* the foliowi«S 
praciical rule was given and it has since been extensively quoted: " Mait 
a circle of two inches iu diameter round a point midway between the 
nipple and the end of the sternum. This circle will define, sufficiently 
for all pmctictil purposes, that part of the heart which lies immediatdy 
behind the wall of the chest, and is not covered by lung or pleora. " Now 
all of the valves of the heart lie outside of tJiia area and are covered by> 
thin layer of lung-tisaue; hence all heart-sounds are heard with tu 
greater distinctness when the patient is instructed to stop breathing. 
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The precordial region of the clieat is greatly altered in case of pericar- 
dial effusions, eince the lower two-tliirda of the Bternum is rendered 
prominent, as well as the left costal ca,rtilageB from the second to the 
seventh, all of which are more widely sepamtcd than in hetilth. The 
effects of abnormal conditions of the heart or its investing sac upon 
the walla of the thorax differ from those dependent upon palmooary 
obimgcs, in that the former tend to create a localized enlargement, 
confined to the precordial region, and in extiot proportion to the extent 
of the pressure created upon the sl-ernum and the riba, while the latter 
tend to create modifications in the chest, which are analogous to those 
produced by mther inspiration or expiration, and which are Bymmetrical 
if both sides be equally diseased, or confined to one side of the chest, if 
only one lung be impaired. The cfTect of pressare, due to alterations ot. 




the heart or pericardium, upon the anterior surface of the chest, is maoh 
more marked in chiWiood than when occurring during adult life, since 
the fltemum then consists of three bones which are connected by carti- 
}|ge, vhile the ribs themselves and their cartilages are also more yielding. 
In pericardifi/t the fluid fii'st finds its way backward, and, as long as 
it is insufficient to create any decided pressure upon the lung, tends to 
aaoend in the pericardial sac; but as the effusion increases, the lungs 
gradually become crowded more and more to one side, so tliut the exposed 
pericardium, when fnlly distended, lies immediately behind the sternum 
and rises to the level of the second costal cartilage. When the formation 
oi this fluid is rapid, the shape of thiB8ackre8etttb\eaac»xv'i,'w\'0i\\Xi^ 
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pointing upwiird where it is attachod to the walla of tho aorta; bnt when 
the fluid forma slowly, the pericsardimn is distended in a lat«nd direction 
by the weight of the fluid, and the aao ia tliua widened to so great sa 
extent as to often crowd tlio lungs so far backward as to reader them 
completely hidden when the thorax ia opened, while the left Inag mar be 
forced also to ascend, thus bringing its lower portion far higher than in 
health." 

When the heart itself undergoes enlargement, it does not tend, u* 
mle, to displace the lung to any marked extent, bnt rather to proloni 
itself downward and to the left side; Itence the alteration in the position 
of the apox-beat,' and its value aa a means of diagnosis (see page 197). 

The extent and force of the heart-impuine ia unquestionably modified 
greatly by the extent of the area uncovered by lung-tissue, since tbe 
impulse has a more direct effect upon the wall of the thorax when the 
lung-tisaue between it and the surface of the chest is diminiahod. ffe 
mayattribute the feeble impulse of the heart of those that are strong aad 
robust rather to an ability to fully expand the lungs than to any inherent 
weakness of the heart itself, or the tissues external to tlie chest (al- 
though the tatter may be one of the possible causes); while, in the feeble 
and emaciated, an abnormally forcible impulse may lead the physician to 
estimate the heart-power as fully up to the normal standard, whou it i< 
in reality extremely weak, and yields the strong impulse chiefly because 
the lungs have receded from between the heart and the chest, and the 
thin chest-wall more readily transmits the vibration. 

A peculiar symptom ia often afiordcd, in phthisis, by the shrinking of 
the lung from between the pulmonary ai'tery and the cheat-wall, in the 
form of a short, sharp, diiistolic impulse, felt in tlie second intercoiiul 
space, and exactly aynchronous with the second sound of the heart. The 
Bizeof the area which ia covered by tbe vibrations produced by the ai«x, 

' From iioeh'e to eighteen ounces of fluid can be injected into tlie pericanii*! 
Bao, in tbe atate of health, and, lience, in acute pertearditif, the amount of fluid 
preaent cannot greatly exceed that amount, In a case of eitronia periearditu, 
however, three pinta ot Ruid has been removed by Sibson, We can l>etter under- 
stand, therefore, why the gradual accumulationof fluid will alter the shape of tlw 
pericardial aac more tlian a rapid development, aince, not only is the qoantitf 
formed much greater, but the walls of the sac are exposed to a constaat streti^ 
iag process l>y the additional weight of the Quid. 

■ The position of the apox-beat of the heart upon the surface of the oheat ns- 
questionably ditCers when tbe right or left heart is alone involved, but tbe eSeot 
of hypertrophy of the right ventricle upon the position of the apes-beat seems t> 
be a aubjeot upon whicli authors disagree. Thus Sibson gives it as situated be- 
hind the xyphoid and lower part of tlie sternum; Outtmann, as carried to tte 
light, often as Far as the left edge of the sternum; Looini9, as carried uptdardattd 
to the left (if total eccentric liypertrophy esista); while my own experience to- 
clinea me to beheve a downward and inward displacement to be the 
mon indication of this condition. 
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if increased, does not necessarily indicate a hypertrophied condition of 
that organ, since the absence of lung-tisBue may make h feeble heart yield 
an impnlse widely diffused.' A point which will generally enable the 
physician to discriminate between the forcible impnlse of a weak heart, 
which has become uncovered from shrinking of tlio lungs, and that of a 
hypertrophied heart, may be afforded hy the statement that the former 
impulse is Jiever carried Jownward below the normal situation of the im- 
pulse, but is rather raised, while the latter impulse is always found below 
the proper level. 

Thb Lukos. — It must be remembered, in examining the position of 
oi;guu8 in the cadavei, that the viscera do not occupy the same relar- 
tive position to tbe walls at the thorax and abdomen as they do during 




fta. ua.— Ttae lungs, and the middle medlostlnimi wiUi lu coaUlned atniucurei. {Mter Qny.'i 

life, since the acl ofexpiralion is ustially the hi ft one of life, and this 
last forcible expulsive ikct is in mikrked contniat to tbe tranquil expiration 
of the healthy subject," As before stated, each act of inspiration pro- 
daoes changes in tbe contour of the cliost; the clavicles and ribs are 
raised; tbe atornum is caused to project forward; the upper costal eajti- 
Isges are caused to assume nearly a right angle with the sternum; the 
upper ribs are made to approach each other, while the lower ribs are more 
widely separated; the ciirtilugcs of the fiilse ribs are spread outward so as 
to cause a widening oftheabdomJnal space between them: the effect of all 
these phenomena being to widen, deepen, and raise the chest, to shorten 

' Sibson. oi>. i:it. 
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the neck, and to aanae an npparent increoge in the length of the abdo- 
men. Dnring the act of esplration, the position of all of tli? ahore-men- 
tioned purt^ is exactly reversed; the ribs and sternum deaccixl: theepaca 
between the upper ribs are widened, while they are diminished below; th» 
costal cartilages of the false ribs are again approximated, and the abdom- 
inal Bjnice between tbem is narrower; the neck is lengtheticd; and ihi 
whole chest made narrow and flat; and the abdomeu is apparently s!lo^^ 
ened.' It ie, therefore, evident that doringlife the whole of the inlernd 
organs are kept in a slate of perpetual motion, since, as the chest riw 
with the inspiratory act, the diaphragm goes downward, dragging witii it 
the lungs and the heai't, and pushing the abdominal organs from beneath 
it. If we examine the respiratory movements of an animal whose viscera 
have been exposed without destroying its normal functions, thia move- 
ment seems much greater than it really ie, since the ribs and oi'gans mure 
in contrary directions, and thus give a deceptive appreciation of the act- 
ual descent of the internal organs. 

The apex of each lung rises into the neck for a distance of one and t 
half inches, and slightly higlier in the female than in the male, on ac- 
count of the increased size of the superior aperture of the thorax; hence, 
wounds of the neck are liable to be followed by the entrance of air into 
the BuiTounding tisBues, when the sent of the injury ie low down near the 
root of the neck, and especially if the person was inspiring when the in- 
jury occurred. 

The anterior border of the huig of either side runs parallel with the 
other behind the sternum, from the level of the second costal carttluge 
to that of the fourth, but below that point the edges diverge; hence, the 
great blood-vessels of tho thorax, as well as the aortic and the pulmonar; 
valves of the heart, are covered with hiug-tiasne. The divergence of the 
anterior border of the lungs is dne largely to the position of the heart, 
and the line of each of the two borders is theiefore not symmetrical; tliat 
of the right side following the direction of the cartilage of the sixth rib,' 
while that of the left side crosses the heart below the cartilage of the 
fourth rib. On the sides of the chest, the lungs of either side can be 
found as low as the eighth rib; while behind, the posterior border of tfa« 
base of each lung may usually be found to correspond to the tenth rib. 
It must be remembered, however, that these limits are increased downwaid 
about one and a half inches during a full inspiration. 

The shape of the thorax may be often taken as a guide to the amount 
of long-tissue and the general robustness of the individual; since the 
upper ribs are placed closely together in the strongest type of frame, aaJ 
the lower riba widely separated. During an attack of acate bronchi- 

' For thMe suggeations I am indebwd to Sibsou in his greai work c««viqgd|L 

referred to. ^Mfl 

*See Fig. 119 on page IW o1 i.V\& v<j\vu)i£. ^^H 
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tie, or in persons where emphysBmii has developed, the cheat auumea the 
appearance of a deep inspinitory effort; the neck is short; the stemurn 
and clavicle's are higher than nurmul; the lower intercostal spaces are 
vider than the upper; the spiusca between the cartilages of the false rihs 
Sffe increased by the outward movement of the cartilages, and the abdo- 
men is Ihns widened below the xyphoid appendix of the sternum; while 
the scupulie may also be raised far above their proper level. 

The typical chest of phthisical dinetiDe ' resembles closely that condi- 
tion described as Been after a forcible expiration, and it thns makes a 
marked contrast to the emphysematous chest, which, as before stated, is 
analogous to the condition of a full inspiratory effort. Iti this class of 
subjects, we find the upper ]H)rr,ion of tliG chest flattened and narrowed. 




i nipirBtoQ' orguis' I. ihyrold i-utlJaKe <>( (he Urrni ; 2. crlcoiit 

rachH. bifurcating (at 'l>lDtotlie right and left broui-bl (:>ande); 7K> 

le luu^: IG. the bases of the luncs. sboH-ini; their cc 



the neck long, the upper riba widely separated, tlie lower ribs near 
together, and the abdominal space between the cartilages of the false rihs 
narrowed by tlieir approximation. It is not uncommon to find these 
changes more marked apoa the side most affected, since the lung is ren- 
dered inexpansible in proportion to the extent of the disease, and both 
htngs are not symmetrically impaired, as a rule. 

' Lite insurance examiners pny great attention to the conBgiiration of the 
clicet as a meana of estimating tlie risk of insurance. While exceptions ma^ ex- 
ist b>Che role, a flat, narrow uliesl. with limited expaDsion, is not indicative of 
long life. 
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When an exteusive pleuritic effusion is developed ' upon one aide, th« 
chest manifests its presence by a fulness and prominence of the affected 
side, which causes it to preEent a. contrast to the side where the lung \i 
performing its proper function; the ribs are separnted by the pressure of 
the fluid within the pleural sac, and the intercostal mnecleB, wluch form 
a hollow between the riba in health, are forced outward to the level of tlie 
ribs themeeWes, thus rendering their borders more difficult of detection. 
The respiratory movement of the cheat 18 greatly diminished on the ef- 
fected side, and may be entirely absent; while the opposite Bide, being 
compelled to perform exceasive labor, frequently shows an exaggeration 
of the normal movement. If the ahaorption of the lluid is followed hj 
adhesion of the pleui-al surfaces, thus binding the surface of the lung lo 
the wall of the chest, and rendering its inflation difficult, the affected 
aide may be made to renerahle the expiratory type so well marked in 




phthisis, and the cheat-wall may, in severe cases, be retracted so u to 
leave positive deformity. 

The normal outline of the lungs upon the wall of the cheet, m de- 
scribed in a previous page (aee page 201) is not a constant one, but nuj 
be modifledby disease of the lungs themselves; of the pleura; of tbehevt 
and its sac; of the large blood-vesaela of the thorax, or oven of the abdo- 

' The phyeifial Bigns usually given in t*it-book8 to determine pf^m-iXu- f^ 
aion from pneumonic cousolidatian of tlie lung, must not be considered aa iaoip 
able of modification. I think, in at leaat oiie-tlUrd of al] the casesi which 1 ei- 
amine, tliat brondiial breathing is heard below the upper border of the fluid 
(instead of i^e tAnence of itilreapiratory aowndit as we are le<I bj t«xt-boolca to ex- 
pect^; and t\iux sound* are aleo often transmitted by the fluid. The r 
symptoms are, therefore, ot t\ie grfca\,ea\."«!i\).e Vi\V\\eftNa!(,VLi«TOo(plearisjrj 
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minul iiorta, if near the diaphragm; of tlie bronchial gfands; and of the 
abdominal organs. 

Causes of Displacement of the Lungs in their Relations to the Walls 
of the Tliorax. 

In emphysema, since the lungs lire abnormally expanded, the outline 
of the lungs is eimiiar to that perceived during a full inspiration ; 
hence the borders will be found to have been extended downward some 
one and n half inches below the normal limit of expiration, and the 
pressure created witbin the thorax crowds the lung-tissne between the 
chest-wall and the heart, thus forcing that organ out of its normal posi- 
tion in the cbest in a downward direction. If only one side bo affected to 
a marked degi-ee, the heart may be displaced laterally and downward. 

lo all waxting diseases, and especially in phtliisis, the lungs tend to 
diminish in size and to assume a higher position in the cavity of the 
thorax; hence the lower limit of the lung, as revealed by percussion, may 
be raised as high 88 the fifth intercostal rib in front, and the heart may be so 
uncovered, ns a result of the shrinking of the lungs, as to present a marked 
increase in the area of superficial and deep cardiac dulness (see page 197). 
The apex-beat of the heart may be also raised to a slight extent, as the 
result of diminished pressure of the lung, and the elasticity of the arch 
of the aorta, which acts as a partial support for the heart. 

lapHeKtioHtc consolidation, the lung-tissuc becomes bo much increased 
in weight that it tends to sink lower in the thorax than it would in 
health; while the opposite lung, being called upon to perform the labors 
of both, becomes excessively inflated during each inspiration, and, there- 
fore, its lower border sinks proportionally in the chest. We can thna 
explain the clinical fact that, in pneumonia, the lower limits of pulmon- 
ary percussion are ofteu carried below the normal line. 

In pleurisy, the lung is caused to float upon the fluid in the pleural 
sac, and, as it increases, the lung becomes gradually compressed and solid- 
ified; hence the percussion note of luug-ttssue is, at first, raised, but the 
charact«r of the note is soon changed, since the air is expelled from the 
Inng on account of the compression, and it therefore often becomes difficult 
to map out the line of the fluid and where the lung-tissue begins. Besides 
this direct cause of the displacement of the normal outline of the lung, the 
fluid can indirectly cause an alteration in the position of the opposite lung 
by creating a displacement of the heart (see page 198). 

ta pericardial effusion, the lung-tissue is forced away from the anterior 

sorface of the pericardium when sufficient fluid has accumulated to create 

to/eroi pressure upon the lungs. Hypertrophy and dilatation of the heart 

I cavities may also cause an alteration in the limits of pulmonary percussion, 

I a force is thus created which tends to displace the adjoining 

^11 forms of tnediastinal tumors (especiaUy &ae^mM&. ol \^ wiVaA-| 
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arch) are freqaently manifested by an early alteration in the relatiTe pOA- | 
tion of the anterior borders of the lungs, behind the 3 tern am. The langi 
may, in severe cases, be entirely forced out from behind the stemnm, 
and the bono itself become destroyed by the pressnre upon it which 
oventually impairs its nutrition. 

Finally, the outline of the lungs may be aSected in their relation (o 
the wall of the thorax by all those conditions of the abdomen wLidi 
tend to raise the diaphragm beyond ita proper limits. Among these con- 
ditions may be mentioned tympanites, ascites, large abdominal tnmon 
which reach the diaphragm, extensive ovarian dropsy, cancer of the liiet 
and of the stomach, and tumors of the diaphragm itself. In eome 
exceptional oises of cancer, or of etarvation, the abdominal organs wast« 
BO rapidly from defective nutrition as to produce a perceptible fnlHng of 
the diaphragm; in thesecases, the lungs would likewise tend to sink (lown- 
ward, and thus the limits of pulmonary percussion would be extended 
in the same diiection. 
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CHAPTER IV. 
THK CHEST AND ITS CONTAINEH ORGANS. 

t TOPOnKAPHY OF THE WALLS OF THE THORAX, AND THE CONTENTS 
OF THE VAKIOUS EEGIOSS OF TUE CHEfiT. 

E parietea of the thorax have been more commonly BubdiTided by ' 
>miBts into the anterior or Bternal region; the lateral, or costal region; 
W the posterior, or dorsal region. For the purposes of moro accurately 
defining the Bitaotion of lesions of the thoracic Tiscera, it is the custom, 
however, with purely medical authors to subdivido the chest-wall still 
more extensively. ThuB, the anterior of the chest is divided, by the bony 
ontlinoof tho sternnm itself, into three portions, a central and two lateral 
portions; the former of which is again subdivided into the '-supra-ster- 
nal," the " saperior sternal," and the " inferior stemiil " regionB, while 
the lateral regions are cacli subdivided, from abovo downward, into the 
"supra-clavicular," tho "clavicular," "the "infra-clavicular," tho mam- 
mary," and the " infra-mammary" regions. 

The side of the chest is divided into the "axillary," and tho " infra- 
axillary" spaces or regions; while tho back of the chest is furthermore 
divided into a central apace, called the " inter -scapular region," (lud a 
lateral region on each side, which is usually subdivided into three spiuiea, 
called the "supra-scapular," tho "scapular," and the infra-scapular" 
regions. 

Although it is not important or perhaps advantageous to the surgeon 
to thus subdivide the chest surface into somunydiSerentregions, sinceno 
object can be gained, except from a medical point of view, by so doing; 
(till it is of great value lo the physician (who aims to excel in the discri- 
mination between diseases of tlie thoracic viscera and the stages of ad- 
Tancement which any of those diseases have reached), to have tho contents 
and boundaries of these various regions of tJie chest most thoroughly at 
his command. It is as an aid to such a knowledge, that I append the 
boandaries of each, and the various parts which lie in relation to that 
portionjDf tho internal surface which corresponds to each of tho regions 
above named. 

The SUPRA-STERNAL REGION hos already been considered, to some ex- 
tent, as one of the regions of the neck, rather than as belonging to the 
chest; but, since it contains some structdrea which are of special interest 
to the physician in connection with the diaeftsija ol IVvt^ Wv^Ta.-!., \N. '^& 
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again repeated. It lies iibove the sternum, and is bonaded by the anterior 
edge of the atfirno-miistoid muscle o/ either aide. It contaiDS tho tischea. 
tlie arteria inuominata (on the right side and at its lower angle), and, oc- 
casionally, the arch of the aorta, when it rises nnnsnally high, 

Tiie euPERioa btebnal BEOtos lies o-vcr the sternum, above the hnt 
of Iha lower border of the third rib. It contains the anterior border rf 
the lung of either side, which nearly meet aboYo this level; also, the «- 
cending and transTerse portions of the aortic arch; the pulmonary arteij, 
for its entire length; and the bifurcation of the trachea (sitaated onaleind ' 




with the second rib in front, or third dorsal vertebra, behind). By refei^ 
a cut on page 196, it will be seen that the aortic and pul- 
monary valves of the heart are in close proximity to the borders of tlii» 
region. 

The INFEEIOR STEENAL BE&IOK Corresponds to that portion of ihe 
sternum which lies below the third rib. Upon the right eide only, doa 
the anterior border of the lung extend throughout the entire length of 
this space (see cut on page 196), since the left lung is deflected over the 
heart. The greater part of the right ventricle of the heart, a smsUw 
part ol the left ventricle, aui a\ta.vt ut'iJ\ea,uv\ftl«B, Ub behind this por^ 
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tion of the aternnm; while the tricnspid and mitral valves <>[ tho heart 
are Bituatcil within thia region (see page 200). The attachmeut of the 
oentral tendon of the diaphragm to the pericardinm, u part of the left 
lobe of the lirer, and a part of the stomach are aUo contained in this 
space. 

In connection with tho regions pertaining to tho Hterntim, it will not 
be inappropriate to consider that space between tlie reflections of the 
pleune of the right and left lung, called the " anterior mediastinum." 
Thia space is not directed parallel with the median line of the sternnm, 
bat rather slants obliquely toward the left side, on account of the heart. 
It is, therefore, important to remember that the pleura of the right lung 
projecta beyond the middle line of the Bternum, in the region of the tliird 
or fourth rii>, and might thus be wounded by puncture, apparently out 
of the line of the lung. 

The 8tiPRA-CLAVicULAH REGIOK IB a triangular space which has 
already been considered at some length in connection with the neck (see 
page 170),but itmayagain be recalled aa it bears relations to the thoracic 
■viscera. Itia a triangle, whose base correaponda to the clavicle, its upper 
border to a line drawn from the outer third of that bone to the upper 
part of the trachea, and its inner border to a perpendicular line drawn 
through tho sterno-clavicnlar joint. It contains the apex of the lung, 
upon either side; also, the subclavian and the carotid arteries;' and the 
(jubclavian, external jugular, transverse cervical, suprascapular, and inter- 
nal jugular veins,' 

The CLAVtcuLAB KEOioir lies behind the inner three-fifths of the 
bone. It Is In close relation to the aubclavian artery and vein; to tho 
arteria innominata on the right side near to ita inner extremity; to the 
carotid and subclavian arteries on the left side, at its inner extremity;' 
and to hing-tigaue on both sides for nearly its whole length. 

The INFRA-CLAVICULAR REGION is bounded by the lowor edge of the 
clavicle, above; the third rib, below; the edge of the sternum, internally; 
and by a line drawn perpendicularly from the point of junction of the 
outer and middle thirds of the clavicle, externally. The contents of this 
space differ on the two sides of the cheat, On the right side, tho superior 
lobe of the lung, the right bronchus (on a level with the second rib), 
the superior vena cava and a small portion of the aortic arch (lying close 
to the border of the sternum) aio found, A pin introduced at the junc- 
tion of the upper border of the third costal cartilage and the sternum, on 
the right side, would pierce the arch of the aorta; white one, introduced 



' Whether the carotid artery or the jugular vein which accoropaniea it can be 
included in this space depends on the limit placed aa the internal boundary of the 

» Since they arise trora the arch of the aorta, upon U\e \etV mia <A ■One^nA-s-, 
A from the innominate artery upon the right side. 
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lit the edge of thi? fitemtim niid through the second intercostaJ i 
of the same side would wound the superior \ena cava, after firft perfor- 
ating the lung, before that vein entered the^Hrricardinm,' Ontheleftnd^ 
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the superior lobe of the left lung, the left lironclins, Aiid the pulmoniuy ^^H 

artery are to he found in this space. The two Inrgc veasela (the aorta and ^^H 

pulmonary artery) are each to be fonml behind the second costo-atemal ^^H 

ariicitlation, on the right and left eide of the Etcrnum, respectively. ^^H 

The UAMUABT HEaiON J8 bounded hy the third rib above; by the ^^H 



. bounded hy the third rib above; by the 
lower edge of the sixth rib below; by tbe edge of the aternum internally; 
and by a continuation of the line marking the external border of the 
infraclavicular region on the outer side. On the right side of the body, this 
space contains the attachment of the right side of the diaphragm as high 
as the seventh rib; the liver and diaphragm as high as the fourth interspace; 
a small part of the right auricle, close to tlic sternum, on a level with tho 
fourth and fifth ribs, and the edge of the lung of that side which extends 
downward behind the sternum to tho sixth rib, when it ia reflected in a 
direction nearly parallel to tho inferior border of this region. On the 
left side of the body, this sp&ce covers lung-tissue only us far down oa the 
lower border of the fourth rib, since the heart causes the lung to leave the 
sternum at the fourth costo-sternal articulation; the exposed portion of 
tho heart is contained in this region, and a small portion of the apex of 
the right ventricle. 

The BUPRA-scAPiTLAR REGION corresponds to the supra-spinous fossa 
of the acapnia, and covers lung-tissue. It begina at tlie level of the sec- 
ond rib and extends downward aa far aa the limits of the spine of tbe 
scapula. It covers laug-aubatance on each side of the body. 

The scAi'ULAB HKQioN extends from the spine of the scapula to the 
lower angle of that bone. It therefore corresponds to the infra-spinoua 
fossa. It covers lung-tisaue thronghout its entire extent. Its lower 
border corresponds to the level of the seventh rib. 

The iNPKA-scAPULAR REOios extends from the lino connecting the 
inferior angle of tho scapula and the seventh dorsal spine to tbe level of 
the twelfth rib below. It ia hounded internally by the spinous processes 
of the vertebrie: and, externally, by the line dropped perpendicularly 
from the angle of the scapula. This space is occupied by hing-tissue as 
far down as the level of the eleventh rib; but, helow that point, the liver 
sabstance approaches the Burface, on tha right aide, while, on the left side, 
the intestine fills the inner part of this space, and the spleen tho outer 
part. The thoracic aorta lies to tho left of the spinal column; and a 
small portion of the kidney can be found, on each side, close to the 
spinal column — but slightly more upon tlie left than on the right side. 

The iSTER-sCAPHLAE REBroN comprises that space between the inner 
border of the scapula and the spinous processes of the vertehrte, upon 
each side of the body. It, therefore, extends from the second to the 
tixth dorsal spines. It contains, if both aidea be considered aa forming 
only one space, the trachea, the main bronchi, the bronchial glands, 
lang-tissne, the (esophagus, the descending portion of the arcK ot tii% 



I 



PBACTICAr, UXDICAI. AKATOWT. 

: aorta, a part of the thoracic aorta, and the other etructares which mv 
contained in the posterior mcdiu&tmum. 

The AXILLARY REGios pxtenda from the external border o( the 
mammary region, in front, to tho external border of the scapular region. 
behind. It includca tho axillary space which lies above the line, and 
those portions of the chest which lie both in front of, and behind it. It 
correaponda to tho upper lobea of the lung of the corresponding aide; uui 
the main bronchus of each lung can he found deeply seated in thi» 
space. 

The iKPRA-ASiiXART REOiON" Is limited, in front, by the mfra-uum- 
mary region; above, by the axillary region; and, behind, by the ictri- 
scapular region. It is limited, below, by tho edges of the false rihi, 
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Flo. 193, ABterinr. aad Fio. 129, Poilerior Tietr o! the normal 
percustUm; V, puLmonal tiound ; C, cardiac ■ound; B. htpada soi 
■ound (hem the BtomnqhiSDiotlEnilely ilisli^ndcd wiih air); E. enb 
the iDtnUnea are lolcrablj Im rrom air, except CO. coUc aouad. from i 
KCPnding colon and rectum ara filled, and sound dull. BV. 
der; M. muBcuUr. and O, osteal sounds. (After Piorrj,) 

This region contains, on both sides of the body, tho sloping edge a 
lung, which is lowest in the posterior region of the chest. On tba |j 
aide, the liver helps to fill up this regiouj while, on the left sid* 
stomach and spleen are present. 

SCKOICAL POINTS OP INTEREST PBHTAININO TO THE THOl 

Fractures of the ribs may be the result of direct or indin 
violence applied to the chest. The situation of the fracture isgreutl; 
modified hy the type of injury which produces it, as has already been d 
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euBsed Bomevliat at length on piigo 189 of this volume; and the diinger of 
seriooB complications, from injury done to tho thoracic viscera by the 
Cructured riba is much greater when that injury is due to direct violence 
than when produced from simple compression of the cheet. Almost all 
forms of direct violence tend to drive the chest-wall inward at tho point 
where tho blow is received; and thus the pleura, the Inng, the dia- 
phragm, or the heart and pericardium may be injured by the fragments, 
if not by the blow itself. Such an accident may, therefore, become the 
caoBe of death, since hemorrhage, pleurisy, pneamoaia, emphysema, 
pericarditis, myocarditis, aneurism, or peritonitis may bo developed; and 
the respiration may, in rare cases, be greatly interfered with if the dia- 
phragm be badly torn. It is infrequent to find these complications 
present, in fracture of the ribs from indirect vioknce, since, as before 
stated, the fragments are usually directed outward, and thus away from, 
rather than toward, the organs of the chest. During tiie contraction of 
the abdominal muscles, in the forcible expulsive efforts of parturition, 
the ribs have been known to be fractured; while I have seen tho same 
■ocidcnt occur In exercising upon the parallel bars of a gymnasium. 

Any of the ribs may be broken, but the first and second are so thor- 
oughly protected by the bones of the shoulder and the muscles of the 
chest that they are seldom fractured; but, if so, a most serious accident 
exists. Why this region should have any special dangers cati be more 
easily understood by referring to page 189. The lower ribs are also 
comparatively exempt from fracture, since their mobility renders them 
capable of withstanding a much greater shock than the middle ribs wiiich 
are firmly attached to the sternum in front, and to the vertebral column 
behind. Age seems to have a marked influence upon the liability of 
fracture of the nbs from any form of inJiroct violence, since the elasticity 
of the bones has become impaired. On« practical point in the relief of 
fractures of the ribs is suggested by the physiological action of these bones 
during the acts of inspiration and exitsration; since the constant move- 
ments of the chest interfere, not only with the union of tho fragments, 
hat also greatly increase tho pain, which is experienced by sufferers from 
thia accident. As soon as the patient has been seen and the existence of 
afracture positively diagnosed, by an abnormality or irregularity of the 
rib, the presence of crepitus, and abnormal mobility of the fragments, ihe 
chest should be firmly compressed by strips of adhesive plaster, applied 
after a full expiratory effort; thus the broken ribs are held immovable 
daring the process of repair, and the pain, experienced previous to the 
application of these strips, is greatly diminished. I am inclined to favor 
the application of these adhesive strips to the entire circumference of the 
chest at the seat of fracture, rather than an attempt to leave the unin- 
jured side free to expand with inspiration, since I find, in most cases, 
that the latt«r is impracticable. The plaster used should be free from 
substances which will create an irritation of the skin and should be spread 
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on twilled muslin ur caiitoD Siinnd, rutliur than on ordinary mnslin. to 
render it incapable of stretching-. 

Tlie ribs have occasionally to be resected for extensive caries or iiecn>- 
Bis of these bones, and for tumors developed in connection with the nbt. 
The old opinion, that such a step was demanded to relieve the pleura from 
a flource of irritatioii, has been somewhat modified of late, since the 
danger of pleuritic inflammation ia rather increased by sucli surgica! 
interference than avoided. Fortunately, the occurrence of extensive dis- 
ease of the ribs is not so common as to bring this question prominenilv 
before the mind of the surgeon. Gloquet and B6rard, as well as V«l- 
peau, report marvellous cases where the ribs have been excised bo S9 to 
expose the pulsations of the heart (and one, where the whole fist could be 
inserted into the opening lliroiigh Ihe thoracic Wftll) withont causing 
death to the patient; but the danger of compression nf the lung by tbe 
air iutrodnccd into the pleural cavity is not to be considered as but one of 
the most extreme significance, us regards the life of the patient. 

The evacuation ofjlnid from the cavity of the chest — theoi>erationa( 
"paracentesis thoracis" — is among the most ancient of all surgical pro- 
cedures; beina referred to us for back as the time of Hippocrates. It is to 
commonly performed, iit tlio present time, by those who do not claim 
distinction for surgical skill, that it can hardly be classed as more than 
one of the common methods of relief, in those cases where pus or flnid 
has accumulated in the cavity of the pleura. I have also seen it po- 
formed for the evacuation of a large abscess of the lung itself, with good 
results. It is indicated in all cases where the compression of the lungl^ 
fluid in the pleura has progressed to such au extent as to interfere witli 
the subsequent absorption, after the inflammatory process has subsided; 
and also, in all cases, where the danger of perforation of the walls of Uu 
tfaontx seems imminent, by collections of pus either within the pleorftl 
sac or external to it. The aspirator has aftordod the practitioner a roeani 
of emptying sncli cavities with little, if any, danger of the entrancoot 
air; and the step has, therefore, lost the chief element of danger whiob 
formerly deterred surgeons from frequently employing this method of 
relief. The apace between the fourth and fifth, or the fifth and sixth 
ribs,' is usually selected for punctui-e, and the needle should be intro- 
duced close to the upper border of Ihe rib, in order to avoid the iatcf- 
costal vessels, and abo in the central line of the axillary space, for Ha 
same reason. It is my custom to puncture one rib higher npon the ri^t 
side than upon the left, as the liver is liable to be wounded if tbe 



' Verdue, Desault. and Bojer recommended the Joiner portion of the cheat for 
tapping: while Lsennec adviaed the puncture to be made at the central portion of 
the chest, so as to assist drainage, while the patient was lying down. The v&lvn- 
larBap and incomplete ^vac\La,Uou nuw readers the question of future diaiuag* 

o importance. 
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puDCture be made too low down upon that Bide; although, in cue 
no adheeioiia exist, that organ is ;>robably diapluced downward bj 
the fluid, if it be large in quantity. I prefer to have the patient in a 
Bitting posture, aa the weigh b of the column of fiuid, above the seat of 
pu&cture, assists in its escape; and, as the lung tends to expand frum 
above downward, as the fluid is withdrawn, tiiat organ is therefore less 
liable to bo injured by tho needle. In cose of tapping the chest for fluid 
in the pleura, it is my rule to be goTcnied by the eensatious of the pa- 
loent, as to the amount which shall be withdrawn at any one time; always 
withdrawing the needle aa soon as the patient ceases to experience ralief, 
or begins to feel unpleasant effects from tiie decrease of pressure upon the 
lung. A valvular opening should always he insured by drawing the skin 
ol the cheat upward before the needle is introduced, since it tends to 
return to its normal position as soon as the needle is withdrawn, and 
thas covers the opening. In this way, the possibility of the entrance of 
air into the chest is greatly diminished. 

The operation of lapping I he pericardial sac, for fluid within its cavity, 
has not, as yet, eeemed to meet with the approval of surgeons, although 
some forcible arguments can bu urged in its favor. The constant move- 
ment of the heart within the sac, and the liability to puncture or lacera- 
tion of that organ by the needle, seems to render the operation one of far 
greater danger than that upon the pleura. 

The deformihes of the thorax which are met with as a result of rachi- 
tic affections of tho spinal column, and from tho effect of atmospheric 
pressure upon the chest-wall, when th« expansion of the lung does not 
keep pace with the rapidity of absorption of fluid within the pleural sac, 
bave already been mentioned in the previous pages of this chapter (see 
page 192). 

The lower costal cartilages are sometimes caused to glide over each 
other, thus coustitnting a trivial kind of dislocation. The direction of 
tho upper ribs, where one of the surfaces looks upward, renders a wound 
made by a pointed instrument more liable to enter the chest if it come 
from above downward; while, from an opposite arrangement, the lower 
ribs are most likely to be perforated by pointed instruments held in a 
horizontal direction. 

In wounds of the chest by pointed instruments, it should always bo 
remembered that the scat of the puncture modifies the danger, in case the 
instrument enters the cheat; and a reference to the contents of the differ- 
ent topograpliical regions (see cuts on pages 210 and 313) will enable the 
reader to ascertain the various structures which are liable to be involved 
in any of the different parts of the thorax. A peculiarity in the course 
of the intercostal arteries affords a point of some practical interest. 
These vessels are protected by a groove in the lower border of each rib, 
for the middle portion of their course only, since they are uncovered by 
[ • bwe both in the posterior and anterior pott\oT\a ot \:\ib tiV9ftV, \«sm» ''Jw^^ 
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are eeldom wounded in the axillary region, but they may 
anterior or posterior to it. The internal mammary artery ' may also l» 
wounded, if au instrument pierce the chest-wall in the Yicinity of t!w 
sternum, while the heart caTities, the pulmonary artery, the aorta, utd 
the superior vena cava may also be opened. 

The dangers of wounding either the lung or the pleura have alre»dj 
been mentioned in previous pagQs. If the pleura only be wounded, u 
inflammation of that membrane may be excited; or, if the opening allow 
of the entrance of air iuto the cavity of that sac, the long may be imnv- 
diately collapsed, and the most alarming dyspnoea, and even Bymptomfct 
shock of a dangerous character, may be excited from so snddenly deal- 
ing the patient of the use of one lung. If the lung be wounded, a rapid 
pneumonia may develop, or hemoiThage may Mcur from the iujnrj 
done to the vessels of that organ, which will probably e-scape from the 
mouth, although it may enter the pleura. Emphysema of tho connecUre 
tissue between the lobules of the lung may occur, if sufficient air Cicaife 
through tho wound in the lung; or a similar condition of tho plennl 
cavity may result, as before described, if the air be allowed to freelycom- 
municate with it by means of the lung. It might be possible for abscea 
of the lung to follow such an accident, if the damage inflicted injan^Uie 
tissues to such an ertent as to induce suppuration. Should the instru- 
ment penetrate the middle mediastinum, the phrenic ner\-e might bn 
severed, and thus extreme dyspnoea might be created, irrespective of tbt 
pulmonary lesion; but the nerve is placed too deeply to be so woaadsd 
without the lung itself was pierced. 

Wounds of the region of the sternum are of a most seriouB charvctrr, 
as can be seen when the important functions of the parts which ore con- 
tained wiHiin it are considered. This region is so Qllod with vaecnlar 
organs that the penetration of a sharp instrument may produce death 
from puncture of the pericardium, the right cavities of the heart, and the 
pulmonary artery; while, it it go still more deeply, the left cavities of the 
heart and even the iirch of the aorta may bo opened. The mediafltinnm 
lies behind the sternum, except upon the left side and in the dependent 
portion of the chest, where it is in relation with the ribs for a sliorC dis- 
tance; it could, therefore, be penetrated at this point by a sharp instro- 
ment without the sternum being pierced, but not elsewhere. 

The relation of tho internal mammary artery to the under aorfoceof 
the sternum, especially that of the left aide, renders the stern&l region > 
source of hemorrhage, in those cases where the wound has been too SBpw- 
ficiul to affect the other sources of hemorrhage which have been alreadt 
mentioned above. It was this danger that chiefly influenced Sonacin 

' TliU artery ifl most apt to be wounded in its uppt-r portion, on at^count at th* 
width of the upper inteicoBtal spaces, the size of the vessel, nail the fact th^U 
I ia removed by aboat two Unea Ixonv ftve «&^ ol ftie ARravim, 
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giviag his rale aa to the seat of election for panctnre of the periciirdium 
(tliird intercoHtttl epaoe, two inches from the middle line of the Hternum), 
since he preferred to wound the pleura rather than run the danger of 
hemorrhage from the internal mammary artery (as would probably occur 
if Lffinnec'a' method were followed). 

Abscesses not infrequently form in the mediastina and at'u thus pro- 
perly mentioned in connection witii thia region. Tlicy may be of local 
origin, or the result of burrowing of pua from the region of the neck; 
einc'C the deep cervicul fascia may prevent the pointing of eucli accumn- 
lations at the seat of their formation, and the fluid be forced to find some 
other means of outlet. I recall a case where iius had thus escaped into 
the cavity of the thorax and pointed at the xypboid cartilage of the ster- 
nam. The most common cause of such accumulations of pus within the 
cavity of the mediastina is dieeaee of tho dorsal vertebrse. Carious 
degeneration of these bones may give rise to very large collections of 
pus which are particularly prone to iuflltrate the loose connective tisane 
which invests the aorta, and thus to triivel downward, in the posterior 
portion of the chest; while, in occasional instances, the pus may escape 
from the cavity of the thorax by means of the aortic opening of the dia- 
phragm, into the cavity of the abdomen. 

It is not infrequently observed, when any caase of sympathetic irri- 
tation is present, affecting the bronchial or (esophageal glands, thai so 
great au amount of tumefaction is created in them as to possibly produce 
dysphagia from pressure upon the cesophagus, or dyspnoea from pres- 
sure upon the trachea or the main bronclii, or possibly the phrenic nerve; 
and, in case they proceed to suppuration, they may evacuate their con- 
tenta into the cesophagus, the right or left bronchus, the pleural sao of 
either side, or even into the pericardium. 

The effects of aneurismal tumors of the aortic arch or the descend- 
ing portion of that vessel will be considered in some detail in later 
pages of this work treating of the viscera of the thorax, but it may be 
here snggested to the mind of the reader that such tumors are liable to 
produce a local deformity of any of the regions of the chest, and espe- 
cially of the sternal region, by absorption of the bones as the direct result 
of long-continued pressure. 

In the region of the sternum, some curious ds/ormitiea are occasionally 
observed at the date of birth. It has been found to be congenitally cleft 
or absent in its middle portions, thus leaving the pulmonary organs and 
the pericardium almost naked. The xyphoid cartilage may be cleft, or 
bifurcated, as an evidence of imperfect or arrested development. As 

' The HUggesUon made by Leennec, in case of fluid in the pericardium requir- 
ing evacuatiOD by surgical means, was to tre phine over the lower portion of the 
■ternum and tap the sac where it could be felt to fluctuate, and aa low down as 
poHBJble, 
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before mentioned, certain occupations may produce acquired tjpM a! 
deformity; thus, in slioemakera, the xyphoid cartilage may be so depressed 
as to impinge upon tlie heart from the constant attitude asaumed in th« 
occupatiou, while, in carpenters, the same effect is i>erbap9 more be- 
qucntly noticed, from the habit, of using tools which are pressed upoR 
this region in order to brace them firmly against the materials npcn 
which they ai'e employed. Severe blows upon this portion of the boot 
may result in a depressed fracture, as in Billard's case, where gastroton^ 
was required to replace it, 

It is a well recognized fact that this region is a common aeat of tbm- 
real growths and ulceration, probably on account of ita superficial situ- 
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tionjandcariesandnecrosiBis, occasionally, 80 cxtenaively developed in the 
eternum as to require removal either of portions of the bono or the bom 
itself, as is reported by Oalen, Genouville. and Boyer. This bone som^ 
times requires trephining, when the innominate artery ia to bo reached; 
and it has been suggeated by Lnnnec as a atop to be performvd preriou 
to puncture of the pericardial sac' 

' St'nac'a rule for puncturing the pericardium is to introduce the trocar in Ih" 
/A»A/»'n/era>)t/alspcice,aV&diataiic&otVwouidiw*tta«ittv%nvMldlBUnei>(sl 
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Behind the upper portion of the sternum, there is little or no space 
left for the presence of Sung-tissuc, sinco the trachea iind the large blood- 
vessels are in close relation to it. JuBt below its upper margin, the left 
innominate vein crosses the sternum to join that of the right side and 
thus form the fluperior yena cava. The large branches which arise from 
the arch of the aorta lie immediately behind this large vein; while deeper 
Btill, the trachea may be found, dividing into the right and left bronchus 
stapointcorresponding tothejunctionof thefirstand second hones of the 
etemum, or on a level with the third dorsal vertebra. Behind all of these, 
liea the ccsophagus. The arch of the aorta Ecldom reaches the upper 
border of the sternum, but may be found, as a rule, to extend to within 
one inch of that point; so that the aorta usually lies upon the trachea 
jnet above its point of bifurcation. If we draw a line upon the etemum, 
from the middle of the junction of the manubrium with the gladiolus 
to tlie right sterno-clavicular joint, it w-ill indicate the course and exlenl 
of the arteria Uinonilnata. 

The inammary region is a frequent seat of surgical affections. Ab- 
scesses ofteo develop in this gland, during lactation, in consequence of 
Bome obstruction in the lactenl ducts. Benign tumors are also common 
in this region; and the eeat of election mauifeeted by eeirrhus is prover- 
bially the breast of the female. This fact seems to indicate that the oou- 
itant irritation of the nipple during nursing, and the prominence of the 
breasts which exposes them to a greater liability to external forma of 
injury, are factors which tend to account, in some degree at least, for 
this affection. 

The eoslal region of the chest has already been somewhat exhaustively 
considered, when the dangers of fracture of the ribs were discussed, and 
the surgical treatment of fluid within the pleural and pericardial sacs, by 
aspiration.' There is, however, another point of interest suggested by 
the distribution of the nerves and blood-vessels to this region that will 
tend to explain the efficacy of certain wcll-recognizcd methods of treat- 
ment. It is customary to apply both wet and dry cups over the surface 
of the chest, as well as blisters of large size, when we wish to make any 
decided impression upon the pleura. Such remedial measures are 
employed for the relief of the pain of pleurisy, as well as for neuralgic 
attacks affecting the intercostal nerves; and they are also fiL'i|iiently ad- 
Tised as a means of assisting in the absorption of inflammatory effusion, 
within the cavity of the pleura. Now, if they are to be attended with any 
bene&t, such measures must be based upon some anatomical explanation; 
and we find a simultaneous distribution of both vessels and nerves from 
common tmnks to the skin and the pleara of the corresponding side, as 
our justification for such a plan of treatment. I am frank to state that 
I haye never yet been able to see how the lungs can be markedly relieved 
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by the local abstraction of blood from the surface of the chest, since ti»» 
bronchial vessels are only for the purpose of nutri/ion of those orgaiu 
and carry but a amali proportion of the actual blood contained, and henw 
abBti'nction of blood from the chest must fir^t affect the amoant of blogd 
in tlie aorta itself, before it can affect the bronchial vessels, wbich 
are themselves but minor factors in the general pulmonary circulation. I 
do not believe that the intercostal vessels nourish the lung substaiicc. 
although tliey do the pleura; and to affect the amount of blood in tk 
lung itself, general depletion would be of as much, if not of more anil 
than any attempt to reach the lung through the blood-vessels of tbt 
thorax. If we accept the results of those experiments of Cammann, whu 
proved that the pulmonary and bronchial vessels of the lung da not com- 
inunicate {by injecting into the bronchial and the pulmonary arteries 
two fluids which would generate a gas when they came in contact wit!) 
each other, and thus create an inflation of the lung), we are still toon- 
fortified iu the position which wo have taken, as to the absurditv of at- 
tempting to reach the imlmonary circulation by any type of local depletion. 

The explanation of the arrest of pain by local abstraction of blood ii 
supposed to rest in the relief of the pressure, upon the nerve trunks or 
filaments, created by the over-die tended vessels; while its effect upon the 
absorption of inflammatory effusions within the pleural aac is b>^ 
upon a similar relief to the over-distended blood-vessels, which minift 
upon the surface of that membrane, and which are unable to absorb np 
idly on account of the sluggishness of their current I an inclined td 
think, however, that a moderate withdrawal of the fluid by the aspirator. 
thus relieving the excessive distention of the sac, hastens the process of 
absorption after an attack of sub-acute pleurisy, more than blood-lettini, 
dry cups, or blisters to the chest," 

In the region of the back, t))e walls of the thorax may present the 
condition of spina bifida. This is characterized by the appearance of • 
fluctuant tumor, of varying size, dependent upon an arrest of develop- 
ment of the spinous processes of the dorsal vertebrie and a protrusion ul 
the membranes of the spinal cord through the opening so produced; ibu 
forming a tumor which fluctuates, since it usually contains the cerebro- 
spinal fluid. The size of this tumor depends upon the extent of ih» 
abnormal opening, and the amount of protrusion of the membrane* 
The shape of the tumor is usually oblong, with its long axis parallel with 
the axis of the vertebral column, on account of the shape of the openiuj 
through which the membranes escape. The contents of these tumors 
explain the fact that pressure upon them may cause the fluid to aK*'" 
return to the spinal canal, or possibly to enter the ventricles of the btwn' 
in excess, and so create brain symptoms. 

' For the details of Ihia opciatlou see p. 318 
• The functions ol tbis ftuvl ave \o eopaiii* >."tve ^reeiMie within tlis tinua. 
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Curvatures ot the dorsal region of the spine may follow the condition 

of rickets, when the lateral curve normal to this region ' may be increased 

t to each an extent as to conatituto a deformity; or. In cases less frcfjuently 

* mtt with, the posterior curve of the spine may be increased. In tabes 

\ dorsalis, however, which acta upon tlie bodies of the vertebrse, conaiBting 

of a tuberculous change in the bones, the flexion moat often seen in 

the dorsal region consists of a curve from behind forward. 

When a. person falls forcibly upon the buck, the projection of the 
ribs beyond the spinous processes of the dorsal vertebrse affords a partial 
' protection to this portion of the spine, althoagh the dorsal Tertebne are 
.' more liable to he struck m such an accident than the cervical or lumbar, 
OD account of the curve of that region, which nither favors than avoids 
Ttolenco. Nature has, however, compensated for this risk by so inter- 
locking the processes as to render the movement of this region a limited 
I one, and external violence is therefore capable of doing less damage hero 
than it would elsewhere. A practical point is afforded (in those cases where 
suppuration and deep abscess follow a blow received on the spine) hy the 
vertebral aponeurosis, which tends to prevent the pus from pointing, 
and favors its infiltration into adjoining parts; such abscesses should, 
therefore, be incised early. 

Wounds of this region cannot cause a dangerous hemorrhage, provided 
the designated region be confined to the spinal column proper, since it is 
almost impossible for a pointed instrument to penetrate into the spinal 
canal, and the muscular structures are not supplied with vessels of large 
calibre. The absence of large arterial trunks from tlie exposed surfaces 
of the body is one of those wise provisions on the part of Nature, by 
which she guards the iro]>ortant parts of the frame from those injuries 
which we are constantly liable to receive from without. 

The diaphragmatic region of the thorax may be lacerated during any 
formof violent exertion, especially in those cases where the patient has fallen 
from a great height and has made extra exertions to save himself. Such 
lacerations are usually met with upon the left side, since the liver tends 
to support the right side of the diaphragm, while the left side is com- 
paistively unsujiported. 

The diaphragm may be wounded tkrough the costal, lumbar, costo- 
iliac, or dorsal regions. The convexity of the muscle brings its central 



when the atiunint of blood in that organ xnffera variation, aa in the respiratory 
act. It also protects certain parts of tiie brain from in jury (see page 148). 

' For details of this lateral curvature, -vphicli is normal to the majority "f 
adolta, see page 140. 

The guides to Ihe thoracic viscera, which are afforded by the spines of tlie 
tinrsal vertebne, are of great importance, to the diagnostic ian; they may be 
found mentioned bi connection with the description of the biines of the vertebral 
cohtmn (page 143) and abK> in the enumeration of the contents of the special tct- 
ttcal regions of the chest (page 141), 
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portion far above ito eeat of attachment to the margins of 
the dorsal vertcbrte, while its position is Dever constant, since it moves op 
and down with reapiration. la those cases where abscess of the bvtra 
aspirated, the diaphragm is usually pierced by the needle before it CDtw! 
the liver substance; and the obscure sense of fluctuation, by which the 
knowledge of the existence of deep abscess of this organ is gained, is bat 
perceived by crowding the tl/m of two or three fingers into the space 
between the seventh and eighth ribs and giving an impulse to the M 
lobe underneath the xyphoid appendix of the steriinm, tbns using the 
mascular tissue of tiie diaphragm as a part of the conducting niediam. 
Blows received below the margin of the ribs, if acting obliquely fran 
below upward, may cause an injury to the diaphragm. 




Pio. lai.— Lower port of the ch«(t^ flhowbig Uva dljiphrmgni: a. 
torm cartllaKeoriliDbreiul-buae; rf, the auru, cutOL-msH, ly(ii|{ In froniot IbesptoiUoi 
the aorta ■ppesiihB below the arch (ormHl by the pillars of the diaphrasm; t.n-aof 
Bcru9!i) ileantiiling through the lendan In llio centre of the dlaphraKIn : /. openlDR fort 
of ths inferior vena cava: 1, central tendou of the diaphragm; -t.S.rlgbtaDdlenmuscuiariurtloM 
of thedlajihraem; fl, T. the pillars of the muacis arislns behind from ilip Iiunbar Tcruhm; 1.1 

The condition of pregnancy, or the prcseuce of any form of ubdotniiul 
tamor, if very large, miiy timd to displace the diaphragm upwui-d, ew> 
above the limits of a full expiratory effort; hence a practical point Jo 
tapping the chest, when such a complication exists, viz., to select a higher 
point for perforation than in the normal subject. 

Numerous cases are on record where the omentum, and even th# 
intestine, has been lorceA Uirou^ tV« smaft (it Ite openings of this mni 
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cle; a eeTere type of hernial protrusion may thus exist, without its 
presence being suspected, niiless tlie aids of auscultation and porcassioii 
be brought to bear upon tlie case, ' 

The difiphragm is an important muscle from a physiological stand- 
point, since not only ia inspiration largely controlled by its contraction, 
'but a suction action upon the blood in the inferior vena cava is thus pro- 
duced,* which greatly assists in causing the return of tbo Tt'nous blood 
from the lower extremities and the abdominal viscera to the right auriclo 
of the heart. In addition to these fnnctions which are being constantly 
employed, and which are necessary to the life of the individnal, the dia- 
phragm is an important factor in the acts of hiccough, laughter, yawning, 
sobbing, and sneezing. 

That portion of the muscle which invests the cesophagua, jaat before 
it enters the cavity of the stomach, is also endowed will) a sphiucter-Uke 
action upon that tube, and the regurgitation of food from the cavity of 
the etomach is thus prevented during each inspiratory act, when the 
abdominal organs are crowded downward, and pressure is thus exerted 
upon the stomach which lies in close relation to that muscle. 

The contraction of the diaphragm' is Buppoaed by Blandin to pre- 
diapose toward the development of hernia of the floating viscera through 
that muscle, since it is brought in closer relation to them than when 
relaxed; this statement may hold good as regards those openings which 
are situated in the tendinous portion of the muscle, but I question if the 
effect of muscular contraction does not act as a barrier to such protrusions 
through the mnscular openings, as they must of necessity be diminished 
in size. It is possible for the diaphragm itself to becomo protruded 
through the infra-sternal space, if it is itself affected witJi local growths. 



> For the sjmptomB which indicate such a hernial protrusion through the 
diaphragm, axvi the means of diecrimination between it and tumors situated low 
down in the media.stina of the chest, the author would respectfully refer the 
reader to liis work on Surgical Diagnoais, where the points are given in the form 
of tables of differential contrafit. 

* The pericardial sac is attached, above, to the walls of the large blood-vi 
eecaping from the heart, and, below, to the diaphragm; hence each inspiratory 
act tends to elongate this aac, and thus to assist the expansion of the heart cavi- 
ties which. In turn, suck blood from the ascending vena cava, rather than from 
the descending vena cava, where gravity assists in emptying it. 

' The compression exerted by the contraction of the diaphragm upon the liver, 
and possibly also upon the upper viscera of the abdomen, umjueetionably tends to 
empty the blixid-vessels of those organs; and it is claimed by Sibson that this ia 
one of the forces which assist in forcing the blood into the inferior vena cava, 
and thus in propelling the current of blood in that vessel toward the right auricle 
of the heart. This effect, is, however, of less importance than it would be if 
these large veins were supplied with valves to prevent regurgitation; and tha 
mtetion force of laQaration must, therefore, be considered aa ^axomcran'b. 
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When the diaphragm is tho seat of inSammation,' a pain la often 

in the region of the neck and the top of Ike shoulder; and the same phe- 
nomena may be obserTed when Ihc rieceral layer of the pleura ia involred. 
Thia can he explained aa a, trausmiasion of gi?nt!ation through ttw 
phrenic nerve to its points of origin (the third, fourth, and fifth cemcJ 
nerves), and a reflex irritation of the descending filaments of the ccrncil 
plexnB, which afford eensation to the integument of the region of tin 
shoulder and clavicle. A point of diagnostic value in inflammation (d 
the diaphragm is afforded inadiflBcultyof respiration; while the so-callH 
"sardonlo laugh" is mentioned by some authors as diagnostic ol tbii 
Boecial type of disease. 

Tho ha.w of the chest is the spot uanally selected for the applicxtioa of 
leeches or blislers in case of inflammation of the diaphragm, since the 
vessels and nerves which supply the lower intercostal spaces are distiib- 
nted, in part, to tlio diaphragm itself. It should be remembered, ho»- 
ever, that this rule does not apply to similar conditions of the liver, Bisee 
the venous blood. Which is Bcnt to that organ by the portal system, comet 
nearest to the sorfaco of tbe body in the region of the anus; while iti 
arterial supply is derived from the abdominal aorta, and empties into the 
portal vessels. 

The relative position of the diaphragm to the walls of the thorax is» 
inconstant' that it may be well to here recall some scattered points wliich 
are of too practical a character to be forgotten. It has been already stated 
in connection with tho variations perceived in the situation of (be apei 
beat of the heart, as well as in other places of the preceding portion ot 
this volume, that the diaphragm could be displaced both upward and 
downward;' that, exclusive of its modified form during inspiration ud 
expiration, the muscle is the passive snbject of certain diseased con- 
ditions which tend to affect its relative position to the adjoining partt, 
and, finally, that these variations have a practical bearing upon the prog- 
nosis of penetrating wounds of the chest, as well aa to the operation of 
paracentesis thoracis. Since emphysema is usually a bilatenil disease, Uh 
diaphragm is crowded downward upon both sides when that oSoction i> 
markedly developed; and thus the position of the abdominal Tisoen,>i 



' Ab may occur from an extension of a pleuriBj, pneumonia, pericudtti^ 
hepatitis, or disease of the clieflt-woD, or mediastina. 

' Binls, lizards, and snakes breathe bj the movement of the rihs alone, til* 
diaphragm beicg either abaent or subsidiary. — Sibson: Medical Anatonij. 

Tbe "false riba" are sametimes called the " diaphragmatio ribs." since UiEf 
afford attachment for that muscle. Sibson considera the term "false rfl»"H* 
misnomer, since they affect respiration to the some extent as the true or stc(ii*l 
ribs. 

' On page 197 a table is given to show the causes of a displaced apez-bcat <d 
tbe heart. Thia same table will also assist the render to properly underrisBd 
the causes of displacement ot ttie d\B.'^'bt&(^&. 
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well SB tliat of the heart, is materially altered. Colleotione of flnid vithin 
the pleural saca may also displace the diaphragm downward, and, with it, 
the adjoining viscera of the aficcted side. I have seen the liver almost 
entirely displaced from its relations to the chest-wall, lying free within 
the carityof the abdomen, from ayery extensivo effnsion of the right 
Bide of the pleura. The diaphragm may also be raised by any tumor of 
the abdominal viscera if BuiEciently large to effect it; and one side may 
be more displaced than the other if i..a pressure bo confined to one-half 
of the mnscle. Thus an abscess, or any form of tumor of the liver will 
cause an encroachment upon the right Bide of the chest more than upon 
the left, and the heart may be crowded to the left side rather than 
upward; while tumors of the cardiac end of the stomach, the spleen, the 
left kidney or ovary, and other forma uf abdominal tumors, may produce 
a diminution of the left side of the thorax, while the right side may be 
normaL 

THE THOBA.X COKBIDBRED AB A WHOLE. 

It has been shown in previous pages that the walls of the thorax are 
pnrposely made flexible and capable of movement, in order to allow of 
respiration; that the capabilities of movement of the diileront parts are 
somewhat modified in the sexes; that the cavity of the thorax can be 
shortened and lengthened, both by tho movements of the ribs and that 
of the diaphragm; that the thoracic organs move downward while the 
ribs ascend, and upward when they descend; that the neck is encroached 
upon by the inspiratory movements of the thorax; that the intercostal 
spaces are differently affected by the movements of inspiration and expi- 
ration, in different parts of the thorax; that certain diseased conditions 
of the thoracic viscera have a marked effect upon these points previously 
mentioned; that the chest-wall affords the physician a means of mapping 
ont the relations of the viscera to each other in health, and often furnishes 
pathognomonic evidences of diseased conditions of viscera; and, finally, 
that many surgical gnidcs are afforded by the bones and soft tissues of 
the thorax, which are capable of varioos applications in medicine as well 
as in oiierative procedures. 

The cervical and dorsal vertebra form curves which are relatively in- 
creased during inspiration, and thus the length of each of these tvo seg- 
ments of the spinal column is shortened. 

The five npper ribs act exclusively upon the upper lobe of the lungs and 
have no bearing upon the lower lobe or the diaphragm; vrhilo the sixth, 
seventh, and eighth ribs act in common and co-nperale tfitk the dia- 
phragm in affecting the lower lobo of the lung. The steady increase of 
the length of the riba from tho first to tho eighth tends to explain why 
the lower part of the sternum is pushed farther forward during inspira- 
tion than the upper part of the bone, as well as why the dorsal curve of 
the Tertebral column is increased. The fourth, filth, and 6\^'i\vi\\>'e.\ia.'*'4, 



1 



928 PBAOTICAL MEUIOAL ANATOMT. 

a curve whose convexity looks downward; the seventh rib is straight; and 
the eighth and ninth riba have a carve whose convexity looka upwarJ.' 
The epigastric space, contained between the seventh and eighth cwUl 
cartilages, ia widened in inspiration, and narrowed during eipiratiita; 
and those cartilages and their articulation to the lower end of the slernnm 
have been compared to the limbs of a pair of compasses which expand 
and converge with the respiratory act. 

In tho majority of males, the Ihoracic expansion during tranqnil inspi- 
ration is about one-twentieth of an inch, and the abdominal expannim 
about one-third of an inch; while in the female, the thoracic exponsioaii 
increased over the previous measurement, and tho abdominal exponnin 
is decreased. Up to the age of fourteen, the two movements are alike ia 
the two sexes. The abdominal expansion during inspiration is prodaoed 
by the descent of the diaphragm. 





Yia. I3E. 
Pio. 183.— Tho Blothomoter of Dr. Qusln— ha! 
Tut. 139.— UodooCappl/Ingtlie InBtnimeat n 
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It is customary with specialists, in tho diagnosis of lung affectioi 
estimate by actual measurement the amount of expansion upon c 
of the chest during tranr|uil breathing and forced inspiration, nodll 
judge by the comparison of the measurements of the respective sides Iiot 
great an impairment of inflative power either lung manifests. This 
conclusion caa be roughly drawn by instructing the patient to stand ci«t 
with the arms hanging loosely at the sides of the chest, and with theb»ck 
toward you. If you now watch the movements of the scapula, during a full 
inspiratory effort, and again during tranquil breathing, yon will pcrceiTi 
that these bones move outward from tho spinal column, jnst in propot' 
tion to the amount of expansion of the chest upon that side; since the 
scrratus maguus muscle is attached to the ribs anteriorly, and poster!. 
orly to tho posterior border of the scapula, and acts (since no resistance 
is afforded by tho movable scikpnla), as a band over the expandii 

' ITiia ia admirably de^cVeA m Vhe v^a*-"^ "'^ ^iiKaa-a' a i^^at wotk. 
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chest, which moves the scapula in the exact proportion to the increased 
circnmierential measurement of that side. 

When puB is formed within the cheat, the wall of tlie diaphragm is 
crowded downward toward the cavity of the abdomen, and the apace be- 
tween the upper surface of that muscle and the inner surface of the riba 
ia Yery much enlarged. The lung may form adhesions in this abnormal 
position and then, if the patient recoTers from the pus formation, the 
costal region is liable to become retracted. 

It is asserted by Valentine that, when blood accumulates within the 
cavity of the chest, after it doscends to the most dependent part of the 
thoracic cavity, it ia liahlo to pass into the cellular tissue and thus create 
an ecehymosis in the loins. Should this accumulation of blood occur 
within tiie cavity of either pleura, such an infiltration conid not occur 
without it firstpassed through that membrane; honco such an eccliymosia, 
aa mentioned above, is not a constant symptom of thoracic hemorrhage. 

In auscultation of the chest, it should be remembered that the upper 

ris much thicker, posteriorly, than the lower portions on account of the 
jlffi, which render it difficult to perceive sounds created in that region 



with the same distinctness as in other parts; while, in the lower portion 
of the chest, especially in the sternal region, the presence of the stomach 
and liver are liable to so alter the percussion note as to create marked 
variations, especially if the former organ be filled with solid food, or dis- 
tended with gas. Percussion is used in the latter locality to determine 
the condition of the subjacent abdominal organs rather than to detect 
pnlmooary disease. If the condition of tlio lung iu its lower part be a 
matter to be decided, the side of the chest is the proper point for explora- 
tion, since the walls of the thorai are thin, and since the lung comes 
into close contact with it especially during a full inspiration. In the 
sternal region we are enabled oftentimes to determine by percussion and 
aoBcoltation the condition of the contents of the organs contained within 
Ae mediastina. 

The relation of the spleen to the lateral wall of the chest, upon the 
left side of the body^ should not be forgotten in peTcnEsm^'OwQ d&saS.,\'=''* 
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down in the infra-axillary space of that fiidc. This organ, in a etate <i 
health, cannot he felt below the free border of the ribs. It extends from 
the upper border of the ninth to the lower border of the eleveotli rib, 
and its presence la only to bo detected by percussion over the side ofHu 
chest, since it is impereeptible in the anterior or posterior portions of tb 
thorax, unless enlarged by disease. The remarkable prevalence of maia- 
rial affections of late, in all of which the spleen is usually verymncli in- 
creased in size, renders the size of this organ far in excess of its proper 
limits in the majority of cases examined iu manyregionsof our counhrj. 

When vro run, we inhale sixteeu times as much air in a given period of 
time as daring tranquil respiration. A deep breath is always dam 
before every form of expulsive effort; we therefore see it precede an attemj* 
to sneeze, congh, laugh, or cry violently; before the a<!t of vomiting, 
since the diaphragm then acts as a fixed wall for the abdominal muEcIa 
to crowd the stomach against; before the expulsion of faeces, or nnni. 
if any obstacle to its free escape exists; and, finaliy, before each Isbu 
pain. 

The descent of the diaphragm " acts as a piston," since its effect is to 
lengthen the lungs and the pericardial sac, both of which rest apou itn 
the floor of the chest. This mnscle may be regarded as consisting of 
three distinct portions, each of ii^hich has a different function and diffff- 
ent anatomical relations, and which can be employed either in combin>- 
tion or separately, if emergenciea arise to demand it.' The right portion 
lowers the liver and lengthens the right lung; the left portion acts npon 
the lung of that side and tends also to depress the stomach, the spleen, 
and the left kidney; while the central portion draws the pericardial ne 
downward and depresses the left lobe of the liver, the stomach, tlit 
pancreas, and the intestine. The right and left portions do not have tlw 
the same inch nation within the thorax, because the pericardial sac ud 
the heart tend to displace the lung of that side; and the same difference IB 
the inclination of the two sides is stated by Sibson to exist during tht 
contracted state of that mnscle. 

Dnring t!ie inspiratory effort, the larynx, trachea, and main bronchi 
are drawn downward, on account of the descent of the diaphragm; and 
the same effect is produced npon the pulmonary vessels and the sortie 
arch, on account of the displacement of the pericardium and the tractioo 
so exerted upon the largo blood-vessels. Note, therefore, that the reepin- 
tory play of the contents of the thorax is not alone confined to the Xasp 
and pericardium, since all the more important parts of both the reqiin^ 
tory and circulatory apparatus are likewise affected. 

When any marked di^culty to the entrance of air to the longs eiie* 
aa in laryngeal obstrnction, pressure upon the trachea or bronchi, etc, 
the lower part of the chest will he observed to siuk inward, rather thai 
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to rise as it does in health, and the abdotnen will proportionally protrude, 
since the diaphragm puts on an extra effort to create suction. In emphy- 
sema, the sternum is caused to project forward, and the dorsal curve ol 
the spine is markedly increased, thus giving the chest a peculiar " barrel 
shape "; moreover, the eipausire motion of the cheat ia lost (since the 
InngfftilstoeolInpHoduringespiration), and the whole cheat rises and falls 
like a solid structure. The organs of the abdomen are displaced down- 
trard, and the heart ia puahcd out of place, as evidenced by an abnormality 
of the apes-beat. The description given by Sibaon of the appearance of 
a chest, in which one of the lungs is so impaired as to be rendered 
useless, is so complete that I quote it entire. 

" Wben 07te lung is crippled, as from constricting adhesions, the oppo- 
eite Iniig being developed, the contracted side presents the type of expi- 
ration, the expanded side that of inspiration. On the affected side, the 
shoulder slopea; the shoulder-blade drops close to the spine. The ribs 
are hollow and diverge below the clavicle, and crowd together and 
lengthen at the side, so as to cover the stomach or liver which encroaches 
on the lung. The seventh cartilage comes close to the liiiea alba. The 
nipple in relation to the ribs is high. The lung shrinks so as to uncover 
and draw toward it the heart, which beats more to the loft or right side, 
accordingly as the left or right lung is affected. The diaphragm is high. 
Percussion is dull, respiration bronchial, vocal vibration feeble. The 
heart-sounds are loud and diffused; the respiratory movements are re- 
strained. On the developed side, the shoulder is high; the scapula is 
raised away from the spine. The spine is carved toward this side. The 
ribs converge and are full Below the clavicle; diverge, rise, and shorten 
at the side, so as to uncover the liver or stomach, which is encroached 
upon by the lung. The seventh costal cartilage diverges from the linea 
alba. The nipple in relation to the ribs is low. The lung expands soaa 
to cover and displace the heart. The diaphragm is low. Percussion is 
resonant, respiration exaggerated, vocal vibration strong. The heart- 
eounds are feeble or inaudible, the respiratory movements are increased." 
Kany points of value in the auscultation of the heart are afforded by 
the chest. I have already pointed out the situatiou of the different 
T^ves, in the state of health ; and a hasty description of the area of 

diffusion of the various heart-murmurs will not bo out of place in the 

general resume of the chesUwall. 

MiTBAL Obsteuctivb MuRiiDa. — This sound is hoard with the 

most distinctness over a limited area confined to the region of the apex 

of the heart, as can be determined by the apex-heat upon the surface of 

the chest. It ia not usually diffused. It is never heard on the dorsal 

Borface of the chest. 

Mitral Heoukoitant Mubmur. — This aound is heard with the 

greatest intensity at the apex of the heart. It is diffused to tha tcfi ol 
it'heat, and is iieard with almost tke Baiii.Q m\Aitt6\\^ bBlTcefft Oa 
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fifth and eighth dorsal verlebrcE behind, as it ia in front. The diffnaioB 
over the cardiac urea of the chest is limited, as a rule, to a. cirde vi 
about two incJios in diameter, whose centre corresponds to the liewt 
impnlBC npon the wall of the chest. 

AoRTiu Obstcctite MuKMrK.— This Bound, like the regnrgitiDt 
mnnnnr heard at this valve, is widely diffused, both alonff the cantii 
arteries, and alao down the gternvm as f;ir as the xyphoid cartilage 
The point where the sound is most intense ia usually at the 
of the heart over the seat of the valve (see page 300), but it may oftaa bt 
heard with eijuiil intensity at other points. 




FiQ. IBS.— DUBTUn ihovlDS the ireu of eKrdlaO mormun. T>w«e ■eTernl anoa camtpeut M 
the dUFennC B[>actH murkeil by tbeUotled Ilniia. ud a capital letter dealBnuias each area. Jt.tte 
arek o( mltnl munnura ; B, at aortic ; C, of tricuspid ; aod D, of puUnunlc. (After QmiiOMti 

Aortic Kegurgitant MuawuR.— Like the preceding eonnd, tla 
murmur lias a wide area of diffusion. It extends into the carotid arttriM 
and damn the sternum. Both of the aortio murmurs are the moBtwidd; 
diffused of all the cardiac Bounds, and they may be heard at great diBtsaoM 
from the heart, occasionally at the lower angle of the scapula. The 
aortic murmurs are to he distinguished by their relation to the sounds of 
the heart, and by their diffusion into the blood-veaaele of the neck, 
I ratlier than by any positWftnesB ot area- 
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•OLMOMic McEMrns.' — The obstructive and regnrgitant murmnra 

of this valro are much less frequent than those of tlie left lieart. They 
are heard with the greatest intonsity over the seai of Ihe valve, but the 
point may be eituated an inch lower down. They are inaudible at the 
apex, and along the sternum. They are never heard in Ihe neck, nor 
along the coarse of the largo blood-veasds. On account of the super- 
ficial situation of the valve, these murmurs are usually louder than 
those produced at the aortic orifice. 

Tricuspid Mukmcrs. — The area of these murmurs corresponds to 
that portion of the hesj-rtvluch is uncovered by lung-iissue (see page 197). 
They are rarely audible above the third rib, and are usually loud, on 
account of the superficial situation of the valve. They are heard with 
the greatest intensity at or near the xtjphoid cartilage of the sternum. 
They are infrequent, except as a secondary result of hypertrophy or dila- 
tation of the right Ycntriclo. The regurgitant murmur is the one which 
usually exists. Jugular pidsalion is one of the strongest diagnostic 
Bj-mptoma of the existence of this latter condition of the tricuspid valve. 

THE NEKVES OF THE THOKACIC WALLS. 

Some admirable suggestions are made by Hilton,' ns to the distribution 
of the nerves to the walls of the thorax, which will not only assist to 
explain some of the peculiar forms of pain felt within the chest, but also 
certain practical poluta as to their signiScance and methods of relief. I 
quote from him the following sentences : 

" We observe that the same intercostal nerves which supply the inter- 
costal muscles moving the ribs, supply also the serous membranes lining 
the thoracic parictes, and the skin over those different but physiologi- 
cally associated structures, in order to produce harmonious and concerted 
action during the varied states of respiration. Here, then, we have the 
pleura representing the synovial membrane of a joint, the intercostal 
muscles representing the muscular apparatus connected with and moving 
a joint, the cntaneoua branches of the nerves spread over the intercostal 
muBcles, assimilating in their arrangement to the cutaneous branches 
which supply the skin over the insertions of the muscles moving the 
joint. 

" But this physiological anatomy, without some application to prac- 
tioe, would, perhaps, be scarcely worth dwelling upon. 

"Pleurisy of the pleura costalis, at the upper part of the cheat, is 
often accompanied by pain and tenderness of the skin, not only over the 
seat of the pleurisy, but also in the axilla, and over the front of the 



' A slight regurgitation of blood at the pulmonary orifice ie considered as the 
notiDBl condition by gome autliuritiea. 
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G and the peripheral dietribatton of 9»- 



BhoaldeT, resulting from the 
intercostal nGi-vcs, 

"It will be recollected that some filaments of the intercostal 
pasa through tho walls of the cheat to the skin covering it, and th&t aoaw 
cross tho axillu, and oro then distributcil to the skin of the front of tbt 
shoulder and the inner eidc of the upper arm; henco the pain and tender- 
ness in these parts resulting from pleurisy. 

"It may be noticed that persistent pain on the surface of the npper 
and posterior part of the chest and upon the anterior part of tJie Btcrnnm 
is not infrequently associated with disease of the heart and large blood- 
Tessels. Indeed, I think I migLt generalize on this part of my sahjec^ 
and make an artificial division of the back into three compartmenti 
First, high vp between the shoulders, where permanent pains — pains oJ 
nervous continuity — as a rule, coexist with disease of the heart, 





reiulu oE percusBlon uid ausi 

of the aorta, disease at the bifurcation of the trachea and broQCJu. 
diseased glands, or stricture of the oeaophugiis within the posterior medi- 
astinum; second, between the middle and lower part of the scapula, aiil 
little lower down, where the existence of like pains are most freqndnll.' 
associated with disease of tho abdominal digestive viscera, and, I think, 
with the transverse colon, through the medium of the great splanchnie 
and intercostal nerves; third, the surface in the lutnbar region, where tin 
pains are more distinctly associated with local disease in the loins, rati 
as disease of the ascending or descending colon, the kidneys, lanbtf 
lymphatic glands, spermiitic nerves, and testicles. 

" Patients suffering from cancer of the breasts often complain of pw 
in the back, between the shoulders, or on the side of the chest, and sonu- 
times down the inner side of tho arm, and across the axilla. iDsm^ 
csees, we not intrennently find cancer tubercles under the pleura coattl"' 
ox cancerous glanda in the atvWs., ot Y(iftiaY**fc"c\OTm.edia«tinum. Sntl 
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remote sympathetic pains occurring a long way from the real diaturbing 
cause ore explained by tlie course of tho intercostal nerves. 

" I would venture, hyp otheti call y, to apply the following explanation 
to the painful effects resulting from the local application of cold air npon 
the peripheral branches of the intercostal nerves. I believe that the local 
influence of cold air may bo sufficient to explain the ocourrence of stitch, 
or that cramp in the muscles of the chest which prevents a full inspira- 
tion, by inducing tonic or spasmodic contraction of the intercostal muscles 
which are supplied by the same nerves (the intercosfcals) which supply the 
elda npon which the cold is applied. This explanation will hardly be 
deemed untenable, when I remind you that if a patient faints, we, 
anxious to excite respiration as quickly as possible, throw cold water over 
the face, or denude the chest, and flip its surface with a wet towel, and 
throw cold water abruptly upon the walls of tho chest. And we do it for 
what purpose ? It cannot he for the direct application of cold to the mns- 
cles themselves. It must be for the purpose of exciting the muscular 
apparatus which moves tho walls of tbo chest, through the medium of 
the local application of cold to the cutaneous nerves. 

"May not the irritation of an inflamed pleura bring on a congested 
condition of the muscles between the ribs, and thus engender tho limited 
breathing and the painful cramps and stitches from which such patients 
suffer, in addition to that which results directly from anylocal inflamma- 
tion of the pleura, and which induces pleuritic patients to limit their 
respiration as far as possible to tho action of the diaphragm? This spas- 
modic contraction of the intercostal muscles, induced by the inflamma- 
tory condition of the pleura, is precisely analogous to what wo see in joint 
disease. When the synovial membrane is inflamed, the joint is always fixed 
and rigid and diflicult to move. If the pleura be inflamed, we ought not 
to be surpriEcd if we find its muscular apparatus in a like condition, 
excited to powerful contraction and a. spasmodic condition from the asso- 
ciation between the synovial membrane and the muscles," 

All physicians must have observed, in cases of pleurisy, that if the 
patients he asked to take a full breath, to raise the ribs and expand the 
lungs, they cannot do so without suffering pain; this ia surely very sug- 
gestive of the importance of rest, and pohita to the value of strapping 
(the chest in cases of acute or chronic pleurisy, vrith or without frac- 
tnres of ribs ; for it not only keeps the ribs quiet, but preventB any 
ft-iction of the pulmonary pleura upon the inflamed pleura costalia. 

These observations, of course, suggest another practical lesson — never 
to allow a patient suflering from pleurisy or pneumonia to talk or 
answer questions except by monosyllables, so as to avoid a full inspira- 
tion. Let the patient write all of his or her wishes upon a slate. 

Many practical points pertaining to the nerves will be given in sub- 
qnent pages, which treat of the effects of paralysta of tka \vAvriiasi. I 
lies which act upon the bones of the thorax. "" 
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THB MUaCLSS OF THE THOKAX. 

The bones vMch compose the thorax are supplied ivith tnuscl^ 
which serve aa a means of prodacing the variouB movements of the tliomi 
in i-eapiration, and also in so adapting tho relative position of that part of 
the body to the other parts as to meet all the reqnirementa of Natnw. 
rnrthermoro, some of these rauscles — chiefly the iutercosta 
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Tta, ISS.— Uiucles at ihe neck, cheat, and abdoraea. 1, 1, on the right slil»-lli0 u 
oter Ihti plMyaaa. myoid niiiscle. on the left over the aterno-miutoiil; 2, ateroo-fajroldf t,K 

and loner belHea (it IliBuma-lii-old; *, levator nnfruli scaputo^ S, front Ix 

deltoid: T. upper part of [he triceps; S, S, tha teres miucles; 10. latlsalmiu dorsi ; II. p< 
J.ir; l:^ port Qt the pectomllB minor : 13, BcrntuamagnUB muscle; 14. eitenul ohlique IE 
lUe nlkdoBieQ: is, U, the upper part la placed over the rypboid cnnllflge at the end of the tiiwit 
bone, the lower one at the navel ; IB, on the symphTsIa pubis, Is placed belveen the ootaropvW 
of the iDguinal canali; 17. the tendinous aponeurosis of tlie external oblique muaele; IS. put tf 
the gluteuB medlus; in. tensor vn^lage femorla iwblch renders tense the tendinous «nTdo|iBirbid 

rtsi n, aiutDrlua: 3s. part of the lllocus and psoaa moacles; !3 to iK, muscles which aid fai dtn- 
InK the thieb la ward and forward. 

£U up the spaces between VUe i:\\jft tkcniBelveB, and thus are a protective 
metisare against herniaV ■pTotrwsiow* ol 'Cive \^iOTwi\ii 'svicsait^ ■»& icell u 



THE CHEST AND ITB COKTAJNED OROAMB. 



237 



mechanical aids to movement. The direction of the fibres of these latter 
niascles Beem to confirm this fact, since they are so arranged that the 
fibres of the external set shall cross those of the internal set at nearly a 
right angle, thus rendering a separation of these fibres, of sntEcient size 
to allov of visceral protrusion, neit to impoaaiblo. 

Tbemuacleawhicharechieflyconcerned in respiration are not all those 
of the thorax, since some of the neck and some of the abdomen may he- 
come moat important factors in that process. It would certiunly be a 
great omission, if the muscles of respiration were not enumerated in this 
Tork, in which so much has already been said of the inspiratory and ex- 
piratory efforts and their results upon the bones of tho thorax and the 
viscera; and they are of interest to the physician, not only from the im- 
portant aid which they furnish in performing many other acts besides those 
of breathing, but also because tlie paralytic state of certain individual 
muscles is often a most direct guide to the physician in determining the 
seat of the hsion which is the cause of the paralysis. 

Tho muscles of inspiration are thus admirably classified in the vorlc 
of a prominent author:' 

Diaphragm. 

Scalenus anticus. 

Scalenus medlus. 

Scalenus posticus. 
I External intercostais. 

^^V^ Sternal portion of the intemal 

^^^^B Twelve levatores costamm. 

^^^ __ _ Serratus posticus superior. 

' OBDDTART AnXIIJARY MtTSOLEa, ■! „ ^ . , '^ 

Ste rn o- m aat o 1 u eUB. 
Levator anguli scapulie. 
Trapezius {its superior por- 
tion). 
Pec t oralis minor. 
Pectoralis major {its inferior 

portion). 
Serratus magnus. 
le action of the diaphragm, as aa inspiratory muscle, has been al- 
ready considered at some length; while the eflecta of the sealeni muscles' 
upon the first and second ribs have been touched upon in previous pages. 
It may be well, however, to again state that, by the ecaleni, the sternum 
ifl raised and the two upper ribs are made an immovable point from wbich 
the muscles can act upon the other ribs. 
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' A Text-book o( Human Physiology, A.uatia Flint, Jr. New York, : 
■ See p. IGd of this volume, 
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Aa regards the irUercosial mu»ckx, tbero scorns to hate been a gieawt 
difference of opinion between autliors of note ob to their action than ia n- 
ganl to any other muscles of tho human bod}'. Tlie decision of Bean asi 
Maissiat was based on extensive experimental research, aud has been con- 
firmed by Onimua and Sibson, viz., that tbo external intercostula raise llie 
ribs and are therefore inspiratory muscles; while the internal intercoetilf, 
for the greater part, depress them and are expiratory mueclee. I li 




thsKapiila; S, 3, upprruad ]o« 
ta Uie bM» of tlw trapeclus mui 
■nlnoriaiucle; T. teres major c 
ptrtof the eitomal oblique miucla of tl 



grBcUla muscle. 



ie; IS. semlcendliiaeusiii 



back, ■hoaldcr. and hip. C, 



lo-nmsiold muaclB i 8, mi 
i[>u9(?1e; •, half of the oral teiulon b 
diiral miucin; B, Inrrasplnatuii . . . 

acromial part ol the dEltoId wusde: l.t»l 
gluleuaiiied[iig muBcle; ll.ll^flal'* 



14. adduotar to 



of no better rulo to govern the question of the action of any mmole ia 
dispute tlian the following: " Every muscle tends to bring tfu point* ^ 
its origin, and insertion Tnore c^usdy togellieT.aud acts upon that feint 
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wfiich offers the least resistance to its action." Now, in the case of tlie 
intercoBtals, the ribs must be brought more closely together by each set, 
since the mitscbs are placed between Lha ribs, and the only point to de- 
cide is, which point — the vertebral or the sternal estremity of the rib — 
affords the greatest resistance to the action of the two eets. 

The action of the imelve hvatores coalariim cannot possibly be mis- 
taken, since they act from the tranaverse processes of the twelve dorsal 
Tert«brte upon the upper borders of the xiba, and thus must tend to raise 
them. 

The auxiliary ynusclea of inspiration are capable of acting upon the 
ribs, when some other part of the body is made a fixed point, or, if the 
Tert«bnB be the fixed point, they are capable of acting either upon the 
head or nppcF extremity, depending of course upon their insertion. 
These muscles are brought into action in respiration, only when the 
movementa of that act are exaggerated, as after exercise, and they cease 
toact when tranquillity has been restored. In those caaes, however, where 
any obstruction to the freo entrance of air to the lung ia interposed from 
any cause, all the muacles which can in any way affect the expansion of 
the chest are called into action — the principal ones of this class being put 
down in the table aa the "extraordinary" muscles of inspiration. Most 
of these muscles can bo brought into play and made to act upon the chest 
by a simple act of volition; but, as they aro chiefly inserted into the scapuhi, 
the arms must be made a fixed point in order to enable them to affect the 
ribs. This tends to explain the position which is assumed in all suffo- 
cative diseases, such as asthma, capillary bronchitis, laryngeal obstruction, 
etc. ; where the anxious countenance, the position of the head (which 13 
thrown forcibly backward), and the firm grasp of the hand upon some im- 
movable object, with the arm extended, ao as to mode the shoulder- 
blades immovable, all bespeak pulmonary distress.' 

The movement of the scapula upon the chest during the inspiratory 
act has already been explained as the effect of the serratus muscle upon 
the scapula, which, although in the relaxed state, still causes the shonlder- 
blade to move on account of the increased circumference of the chest; but, 
in very labored respiration, thia outward movement observed jn passive 
reeptration becomes changed iu, character. The Ecapul^ are then seen to 
be raised, on account of the force exerted by the upper fibres of the tra- 
pezius and the levator anguli seapulm muscles, although the pectoralia 
minor also aasieta in this movement by drawing the coracoid process for- 
ward, and the lower fibres of the pectoralis major as well, by acting upon 
the arm. The scrralns magnus muscle becomes a most powerful agent 
in expanding the chest, provided that the fihoulder-blaiiies are made im- 
movable by some position of the arm, forearm, and hand, which shall af- 
ford it a fixed point from which to att upon the ribs. 
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We have not considered the muscles which control the movemnU if 
tha nostril as those of inspiration, although they properly belong to thit 
gronp, since they are unimportant in man; but, in the horse, and 
other animals where the nose and mouth do not communicate, and when 
all the respired air must, of necessity, pass through the nostril, paraljKi 
of the facial nerve, which Buppliea these muscles with the power of more- 
ment, causes death from suffocation, 

Ifc will be seen, on looking at the preceding table of the miucles of in- 
Bpiration, that five of them are properly muscles of the neck, rather than 
those of the thoras; while, by referring to the table of tha eipiraton 
muscles, it will also be perceived that all of the auxiliary musics art 
those of the abdomen. I have thought it best, in spite of the apparent 
lack of system in the construction of this portion of the work, to discnn 
these muscles to some extent in this chapter upon the thoras, since it ii 
impossible to give the reader a clear conception of the respiratory «tt 
{whose efFecta wc have discussed before tlie acts themselves), withoat en- 
croaching to some extent upon adjoining regions- 
Expiration may be considered as dependent upon one of three cstua^ 
as follows : 

1. The influence of the elasticity of the lung-tissue. 

S. The elasticity of the thoracic walla, and especially of the costJ 
cartilages. 

3. Muscular action, so directed as to diminish the transverse and 
antcro-posterior diameters of the chest, by depressing tho ribs and tlw 
sternum, and tho vertical diameter of that cavity, by crowding np tiw 
abdominal viscera beneath the diaphragm. 

It might bo also possible to consider the law of gravity as one of Ihs 
forces of expiration in the reclining posture; since it would then assist tb« 
abdominal organs to return to the position which they occupied befon 
the diaphragm contracted. The elasticity of the ribs and the effectof 
the costal cartilages upon expiration have already been considered, andil 
now remains to enumerate those muscles which are properly considwed 
as effecting the expulsion of air from the lungs after a full breath hit 
been taken. 

If we follow the author' from whose work the prerioua table im 
quoted, the expiratory muscles are as follows: 

Osseous portion of intenal 

KUSCLES OF TRANQUIL OR ORDINARY tcrCOStal muscles. 

EXPIRATION. Infracostal muscles. 

Triangularis sternU 
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AUXILIARY MUenJLEH OP EXPIRATIOK. 



fSemitiia poaticus inferior. 
I ObliquuB abdominis extemus. 
j Obliquua abdominis ioternua. 
I Transveraalis abdominis. 

Suci'O-liimbiilia. 
[^QnndratUB liimborum. 

The internnl inlerconlal muscles thus appear for the Bouund time, and 
now Bfl expiratory muBclee, while, before, they were enumerated as 
inspiratory mnscles. This apparent inconBistency is due to the fact that 
the portion of each muscle, which is sitnated betwoen the bony ribs, acts 
from the point of greatest resistance — the vertebral extremity; wliile the 
sternal portiou of each muscle acts from the point of greatest resistance 
to its fibres — the sternum itself— and thus tends to assist the inspiratory 
mnscles. Tliis statement ia fortunately not one of theory only, since the 
observations of Sibsoii Imve confirmed it upon the liuman subject, when 
he found that tJie osseous fibrtis are elongated when the chest is distended, 
and shortened when it is collapsed; furthermore, the experiments of 
namerous pliysiologists upon the respiratory act in living animals, whose 
details are too long for repetition, oIro confirm it. 

The (rinngularis s/ernivinscle tends to draw the second, third, fourth, 
and fifth ribs, to whicli its fibres are attached, toward the eneiforni curti- 
lage, the point of greatest resistance, and thus acta as an agent in dimin- 
ifihing the capacity of the chest. There lias never been any doubt 
among physiologists as to the action of this muscle. 

The infracostal muscles connect the ribs of tlie tower portion of the 
chest, at the posterior part of the thorax. They act from below, since 
the last ribs are made rigid by the muscles of the back during life, 
although they are extremely movable after death — hence the term "float- 
ing ribs" is a misnomer. 

Before passing to the consideration of some of the clinical points sug- 
gested by the muscles of the thoracic walls, let ua consider the other 
actions which the muscles already mentioned assist in, and such other 
points as are of general interest to the practitioner. 

The arm, having been raised from the side of the chest, is returned to 
its former position by the combined action of the pecforaHs fiiajor, t!ie 
teres major, and the lafissimus dorsi. TJie former muscle, if acting 
singly, tends also to draw the arm across the chest — a position of great 
advantage in auscultating the regions on the posterior aspect of the thorax. 
Beneath it lie the thoracic branches of the axillary artery, while its 
lower border marks the floor of the axillary space, 

The pec/oralis minor muscle depresses the point of the shoulder, since 
it draws upon the coracoid process of the scapula, while it also assists in 
bringing the scapula inward to the cheat-wall. 

Tiie subclavius vmscle also assists in depressing the slioulder, but it 
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does 80 through tho medium of the ctaricle. In all poairiona of the 
upper extremity, where the Bhouldor id reodered imm.Q^ble, it and the 
two preceding muscles are enabled to change the direction of their action, 
and thus to afFoct the size of the thoras. 

The aerrafns magnun muscle, as before mentioned, acts as an impin- 
tory muBcle when the shonlder \r rendered immovable; it can, howenr, 
through its lower fibres, bo act upon the lower angle of the shoulder-bbde 
as tu aasiat the trapezius in supporting weights upon the sbonlder, pn> 
Tided the thorax is kept inHated by being simultaneously raised and mkd« 
immovable. 

The levator anguli scapula tnuscle t«nds to raise the acapnia, after it 
has been depressed by the lowtr fibres of the trapezius muscle, andil 
thus assists inspiration; it may also act upon the cervical portion of the 
spine and assist in flexing the neck toward the same side as the muscle. 

The serrati muschs act upon the ribs since the vertebra act aa iht 
fixed point from which the force is exerted. The serratus posticus supe- 
rior raises tlie ribs, and thus becomes an aid in inspiration; while tht 
inferior muscle tends to depress the ribs, and thus becomes an expirator; 
muscle. 

Tlic rhomboidei muscles, when acting together upon the shoaldcr-blade, 
tend to draw the bone toward the spinal column — a movement seen when 
a person eudeuvoia to ovei'come a tendency to '^ round sbouMera." 

The actions of tho trapezius muscle are numerous. It tnuy act Dpon 
the head or the scapula. Thus the head may be drawn to one dde, if one 
muscle acts, or directly backward, if both muscles act from the scapuli 
and the dorsal vertebrie; it may help to raise the shoulder when the head 
is fixed and I'ta upper fibres only act, as in inspiration and the act of Bnp- 
porting weights upon that part, or, finally, it may produce a partial n> 
tation of the shoulder-blade, us in the act of raising the arm above the heai 

The latissimus dorsi muscle acts upon the arm, tending to drwr it 
backward and inward; if the ai'm be fixed, it assists inspiration byraift- 
ing the ribs, and it may bo of use in movements of tho entire trnDk,M 
in the act of dragging the body, in the efforts to climb or to walk oe 
crutches. 

Clinical Points pertaining to the Muscles of the Thorax, 

Many of the muscles, whose actions we have been considering^ 
may present clinical features as the result of paralysis, cither of »tjj» 
where several participate in a general hemiplegic condition, or whei« lh« 
loss of power is confined to some individual muscle or set of mnada. 
Nearly all of the muscles of the thorax may bo independently and sep- 
arately paralyzed, and, in many instances, great care in the examinsti'in 
of the patient is demanded to fully ascertain in what particular mo«J« 
the function is abolished. The investigations of Duchenne have aflorded 
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Ibe meanB of making a diagnosis of these affectionB whiuli iire mark- 
yin advance 'of prorious knowledge in this direction. 

Thepecioral muscles may be independently paralyzed when tlie ante- 
rior thoracic neires' are affected. These iiervea are rarely alone invoiyod, 
and thie type of puralysis is therefore usually an accompaniment of par- 
alysis of some other tnuEcles. It may occur from some form of 
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tmamatiem which hiu caused an im.pairment of the brachial plexus 
either entire or in part; in connection with an attack of hemiplegia; and 
in progressive muscular atrophy due to some lesion of the spinal cord. 
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I 8U I'UAOTIOAL MEDIOAI. A^ATOHT. ^^H 

PoralyBiB of those masclea ia recognized at once b^ the impairment or 
total toaa of power in adductiug the arm, and by an iuabilityof iht 
pationt to graep the ojiposito shoulder wilh the hand uf the paiv 
lyzed aide, or to oSer luiy reaiiitaucD to passive abduction of tho urn. 
Tho siibclaviciilar fossa may be mai'kedly deejwued, if atrophy of iha 
paralyzed muscles has taken place, ami the ribit and intercostal epaoet 
will be easily mapped ont in tliia region. The anterior wall of the aiilU 
may be so atrophied i\a to present simply a fold of loose integument, 
through which the subjacent pat'ts can be felt. 

When the r/ivmbotdei and the levtitor anguH scapu!(P nuiwia 
are paralyzed,' little alteration in tiie position of the shoulder- blade from 
that of its follow can be detected. It is often difficolt, therefore, for o» 
nnaccustomcd to tho detection of local forms of paralysis to reot^nia 
this condition. The chief diagnostic symptom, by which this conditim 
can be determined, is an inability to produce the forced elevation of tl» 
shoulder of the affected side — the position assumed in supporting wei^ti 
upon that part. ^Vlicn the tra[>eziuB muscle is eimnltaneously affecud 
and has undergone atrophy, the shoulder-blade cannot then be dnn 
towaril the vertebral eohimu. 

Tho latixsimus dorsi vmsclo, which is supplied by the subscapoUt 
nerve,' is indei)eudently paralyzed only in cases of extreme niritr. It 
does occur, however, in connection with progressive mnscular atrophy, m 
a Bubdrdinato symptom, much more commonly than as a B]>ccial trpeof 
disease. In either case, little or no deformity is observed as tlie result of 
a loss of power in this muscle, provided the arm bangs loosely at the ride 
of the chest; it is only when the arm has been raised that thu power at 
bringing it forcibly downward, or of firmly adducting the arm, whm 
hanging at the aide, indicates a local affection of that muscle. A marked 
difficulty is also experienced in placing the hand upon the buttock, and 
tho shoulder cannot be drawn as forcibly downward aa in health; ike 
contrast between the muscles of the two sides will often be of advauti^ 
to the physician, if the paralysis be unilateral. 

The serratus magmis muscle is more often affected with iAolsUl 
paralysis than perhaps any muscle of tho thorax. This mnscle is, ui 
always has been, one of the greatest interest to the physiologist, cinMil 
u a most important factor in many complex movements; and a 
extensive literature exists aa regards its nerve-sapply, its action, ft 
points of clinical interest. Berger, Weisner, Dachenne, and ot!i< 
left little to add as regards the anatomy of this muscle or the 
which impair its usefulness. 

< Supplied by uervee given oB bj the bntcliitd plexus, above the Ilna j 
clavicle. 

' A brauc'li i>f the ^atprior cord of tlie l>raobia1 plexiu. )pven olT in theM 
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This mnacle is supplied with motor [lower by the lonff or posterior 
thoracic nervo,' wliose Bii])erJiL'ia,l situation renders it particularly liable 
to be involved in many forms of injnry, while the extreme length of its 
conrse necessarily subjecta it to further dangere, since it piisacB through 
the surgical region of the axilla ae well as tlie neck. Tliese two facts 
possibly explain tlie greater relative fre'inency of paralysis of this muscle 
u an independent disease over the others which have previously been 
diHcnsBcd. Thus, direct injury is often the cause of this affection, as 
from carrying heavy weights upon t!ie shoulder, contusions, blows, or 
severe concussion of the shoulder, btillut-wounds, stab-wounds of the 
neck, etc Cases have been reported where this muscle liija been para- 
lyzed from over-exertion of the muscles of the shoulder and neck, as in 
mowing, puddling, shoe-making, rope-making, elc, and thesn instances 
may t6nd to explain why thiBdiseaseisraorefreqnentinmen than women, 
and why the right side is more commonly affected than the left. In 
addition to these causes, this form of local paralysia has been known to 
follow exposure to draughts of cold aif, sleeping on the damp ground, 
and as a sequel to typhoid fever. This muscle is not affected, as a rule, in 
those forms of general paralysis dependent upon tlie spinal or cerebral 
lesions, and, if it is so affected, it forms but a minor symptom incompai*!- 
son with the otliers present. It may accompany progreesive muscular 
atrophy of the muscles of the back and shoulder-blade. 

When this disease is developing, severe neuralgic pains are often ex- 
perienced in the regions supplied by tha supra-clavicular nervo (a branch 
of the cervical plexus). A difficulty is soon noticed by the patient in 
performing certain movements, which induces him to seek medical advice. 
Now, if these movements are studied from an anatomical stand-point, it 
wfll be seen that the normal action of this muscle is confined chiefly to 
the movements of the scapula and the elevation of the oi-m above the line 
of the shoulder; and it is in the position and capabilities of movement of 
the shoulder-blade that we must expect to find evidences of this type of 
paralysis. We find the scapula somewhat raised and approximated to the 
spinal column when the arm hangs at the side; its inferior angle is caiTJed 
inward, thus indicating a partial rotation of that bone; and the shoulder- 
blade seems to stand off from the chest-wall, especially at its inferior 
angle, giving the bone an undue prominence in this locality.' When 
moTemont of the arm is attempted, the effect of the paralysis becomes 
much more marked, since the patient finds himself unnblc to raise /he 
arm above the level nf the nhoidder, since the rotation of the inferior angle 

< Arising by two heada, derived from the fifth and sixth cervical nerves. 
» This is due to tlie antagonism of the rhmiiboid muscle, the tmpeziuii, and 
levator aitgidi tcapulft, whicli are no longer counteracted by the Heirataa 
It these muscles are also affected, either by paralysiH or atro^K-j ,\!iva 
ni^ faeooraee much iess marked. 
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of the BCapiila and the elevation of the bone wliich are necesauj 
that moTemeiit cannot bo performed. 

If the arm be rinsed to the level ot the shoulder (a movement produced 
by the deltoid muscle alone), the inner border of tlie scapula, instead of 
being removed farther away from the spinal coiumu, is approximated 
toward it; and, if the sei'rati muscles be both paralyzed, the shoulder-blads 
will thus be caused to almost touch each other. Wuen we place the ana 
in this raised position, and carry it forward, the shoulder-blade becomes 
BO separated from the wall of the cheat that the hand may often be laid 
in the fossa which intervenes between it and the bono; this affords a ven 
marked contrast to the position of the scapula of the healthy side, which 
ie closely applied to the chest wlien the arm ia so placed. Should Iwth 
sides be simultaneously paralyzed, this same position of the arms prodacf* 
a hollow between the scapulie, iu wliich the rhomboid muscles of either 
side distinctly project as muscular cords. 

There are other symptoms of this affection, which are strongly diag- 
uostie, although the previous points render an error in diagnosis imjirob- 
able: among these may be mentioned an inability to cross the arm in 
front of the chest; impairment of the power of resistance to forcible re- 
traction of the shoulder; und a difficulty iu delivering a forward blov 
with the affected arm. As has been mentioned in previous pages, tbt 
serratus muscle only affects inspiration when the scapnla is made a Rni 
point by means of the upper extremity; it can be, therefore, understood 
that no effects upon ordinary respiration are noticed in this type of pan- 
lysis. 

The dorsal muscles ure sometimes affected with paralysis, either of i 
partial or complete character; and thus the movement, the power of fin- 
tion, and the ability to maintain an upright position of that portion of 
the spine may be affected. In youth, various degrees of weakness of tli« 
dorsal muscles are observed which are confined to the distinct regioiu of 
thespiue or which may be distributed to its entire length, and these nuj 
bo either unilateral or bilateral. It ia thus that spinal ciirvatiiref an 
sometimes produced; and the exciting cause may be traced to sooe 
injury, rheunuttic affection, or some form of local inSamtnatory disesK. 
There are various degrees of these paretic conditions, leading to manifold 
varieties in the amount and extent of the ensuing deformity, and in llw 
ability of the patient to rectify the deformity by a voluntary effort. The 
condition where the spinal curve is increased in a backward directioo 
(paralytic kyphosis) is usually moat marked in the dorsal region, and [m- 
Bents a most diagnostic deformity; while, if the muscles be paralyzed on 
one side only, all grades of lateral curvatni-e (paralytic scoliosis) are IiaU* 
to be developed. 

In some cases of the paretic condition, the dorsal muscles of the tuxt 
are simultaneously affected with those of the dorsal or Inmbur r^onx 
It such a condition be pteeen^., t\\o \wai tMi. wa lawyer be carried «nct 
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and tends to sink forward, as soon iis fatiguo of the muscles takes place; 
the pntient can still raise it by a peculiar swinging motion, and may then 
be able to retain it, by using the muscles of the anterior region, ii 
tion where the head is inclined backward and the chiu elevated. This 
latter position and the means by which the bead is brought to assume the 
attitndo are both highly diagnostic 

OUKICAL POINTS AFFORDED BY THE DORSAL NERTSa. 

The nerves which arise from the dorsal region of the spinal cord may 
afford the physician essential aid in diagnosis. 

White it will not be possible to give all the information upon so im- 
portant a snbject in a small volume like the present one, the following 
points taken from the author's more eitensive treatise* on that special 
department of anatomy may prove of value as a general r6aum6 of the 
aymptoms afforded by the nerves of this region. 

"The distribution of the doraal nerves to the costal layer of the pleura 
is a fact of great physiological interest Hilton draws an analogy between 
the pleura and a synovial membrane of a joint; and the intercostal mua* 
cles are also compared by him to those moving a joint. Thus this author 
adduces further proof of his general luw of nerve-distribution, since the 
skin of the chest, the intercostal muaoles, and the pleura are supplied 
from the same source. In pursuing this same line of reasoning (and the 
analogy is not a strained one from a physiological stand-point), the abdom- 
inal muscles might also he included among the list of muscles which 
move the ribs; and the nerve-supply to thera also wonld thereby be 
explained by this same axiom, viz., thtit the nerves which supply a joint 
scpply the mnscles which move it and the skin over the insertions to 
those muscles. 

" It should be recollected that some of the filaments derived from the 
upper intercostal nerves cross l/iB axUlary space and supply the integu- 
ment of the arm. The ' nerve of Wrieberg ' is perhaps the moat impor- 
tant of these branches. It may thus be understood why the pain of pleu- 
ritic inflammation may be carried to and felt m the region of the axilla 
and inner arm, and why distinct points of tenderness to pressure may 
sometimes be detected in these regions when the disease is confined to 
the tmnk. 

"From the suggestions thrown out as to the physiological impor- 
tance of nerve distribution, and from the fact that the pleura is supplied 
^m the same nerve sources as the respiratory muscles and the iutegu- 
, ment of the chest, abdomen, and inner arm. some important clinical I 
aone maybe drawn. Patients, suffering from pleurisy, suffer a pain in 
the costal muscles which compels restricted movement»of the ribs, and 
which limits the respiratory function largely to the diaphragm. Now, 
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^^^B these painfnl crumps and stitcbos ure indopendent of the pain arising i 
^^H from the inflamed pleural surface, and tiie dimlautioa of the respintonf 
^^H muvemeut is due to a partially coiitractured etate of the musclea of tin 
^^H chest, ua U demonstrated by the fuct that patients cannot draw along 
^^H breath if asked to do so. Hence, "we may reasonably conclude that Nature 
^^V has so distributed the nerves to the pleura us to enable that eerous men- 
^^^ brane to control the muscles which create movement of the adjacent oat- 
tal surfaces, and thus to insure its ijnictudo during the stages of inflsm- 

tmution or of repair. It is wisely suggested by Hilton, in this connectton. 
that wo Icurn a lesson in the treatment of such cases from Natnrc hcnell, 
viz., 'never to allow a patient. Buffering from pleurisy or pnoumoitia, to 
talk except in monosyllables, so as to avoid a full inspiration,' 
"The diagnostic value of pain is well exemplified in tlie i-egion of the 
thorni. Persistent pains hC'jh up between /As K/iOK^rfera are strongly in- 
dicative of diseases of the heart, aneurii'in of the arch of the aorta, strio- 
ture of the cesophagus, and anything which would tend to create presanre 
within the posterior mediastinum. ' If we meet with persistent pain la the 
space li/itiff between Ifie middle of the scapula and the lumbar region of tl>i 
gpine, we may have good ground to suspect the existence of some diaeste 
of the abdominal digestive visceiu, the pain being carried to the Borfaoe 
probably by means of the splanchnic ncrres.' It is not uncommon for 
disease confined to the transverse colon to manifest itself in the form of 
]iersistent pain in the lower intercostal region. 
"The frequent occurrence of cancer in the mammary region renders ib 
detection one of importance in its early stages, while, in the later stages, 
the pleura and the glands of the asilla and mediastina may be secon- 
darily affected with cancer tubercles. Now, in these conditions, Hie 
I presence of pain in the back, between the shoalders, in the side of flie 
chest, or down the inner side of the arm, may possibly afford inTatnibla 
aid in diagnosis. 
"The distribution of the sixth and seventh intercostal nerves ia iia 
ekin over the pit nf the stomach may be a useful fact to remember in 
making a diagnosis of the cause of pain in that region, since, by tmcio; 
the course of these two nerves from before backward, and observing the 
healthy or unhealthy condition of the etriictures near to which the nerrsa 
would pass — as the pleura, ribs, rosophagus, aorta, etc. — we mayatlart 
reach the spine as the seat of the disease which is prodncing pain in s 
region far remote from the cause to which it is really doe. It ia bvM 
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> John Hilton, op. cit. 

'The great Bpljncliiiic nerve is connected above with t lie fourth, flftli, ud 
sutb dorsal nerves, and below witii the aolar plexus anil thence witb the stomacb, 
duodenum, liver, pancreas, and intestines. It seems probable, therefore, thattlM 
pa£n experienced in the region of the ecapula, by patients afBiut«d with ilueawtf 
f /indigestive organs, is ref ewAte ia bothc "saj \o ftie ip«i.\ex aijUnctuuc ner*«. 
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for spinal uSections of tbo mid-dorsal region to mani- 
fest themselves by a pain whicli is distressing, and referred to the pit of 
the atomacli; and snch an origin is rendered atill more probable if present 
on both sides of the median line, since symmetrical pains are espeoially 
characteristic of central origin. Should such a puin exist, and a marked 
relief ensue when the patient ia in a recumbent posture, the probability 
of spinal origin is still more distinctly suggested. 

"It has been stated that pains which are confined to one side of the 
body are usually indicative of an exciting cause which is confined to the 
same side, rather than of diseased cond itions of the central nerve ganglia. 
It ia therefore customary, with those most familiar with the steps neces* 
sary to reach a scientific diagnosis, to search for some cause Upon the 
same side of the body, in case a pain exists which is not symme- 
trically developed upon both sides. I have known tho diagnosis of 
uneurism within tho thorax to be discovered by a pain, which wae one- 
sided, and which was the only symptonn which the patient was conscious 
of, where the existence of the tumor would probably have gone on unde- 
tected but for this valuable guide. A constant pain in the back is one of 
the most positive signs of aneurism of the cceliac axis, and I question if 
the diagnosis of aneurism of the aorta in any part of its course should 
ever be made unless this symptom can he detected. 

" Paiu in tJie region of the pectoral muscle may indicate some cause 
referred either to the ihlrd or fourth cervical or tho Jirsl dorsal nerves; 
hence we must look in two different localities for the exciting lesion. 
The distribution of the cervical nen-es to the fascia covering the anterior 
portion of the clieat is not sufficiently well recognized by the profession 
at large, and doubtless many cases have been a source of anxiety to the 
physician which could have been easily explained, had this point been 
impressed npon them. 

"The distribution of the lower intercostal nerves to the integument 
corering the upper part of the muscles nf the abdomen may be useful in 
diagnosis, since pain in this region of the abdomen may bo created by 
pressure of fluid in the pleural cavities, and by other lesion^ situated 
above the line of the diaphragm. Is it not probable, therefore, that 
many cases of this character have misled the medical attendant who has 
referred the symptom of abdominal pain to organs within the cavity of 
the abdomen when the exciting cause was to be sought for within the 
chest or in the course of the lower intercostal nerves? Certainly, success- 
ful treatment depends upon accuracy in. diagnosis; and the application of 
the laws of nerve distribution to fine discriminations in tho appreciation 
of symptoms is a guide whose value and utility is not generally known. 

" When we have our attention called by a patient to a pain, no matter 
where Its situation may chance to be, we are positive that it 
traced to the nerves supplying t!ie part. Here, then, we have a direct 
^ide to follow which will usually le:id us, it we e.T& e.'Q^aAAxn\fX,%, 'v.o KXvei 
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Iaonrce of the pain. Aa an oxumplo of tliis, and they are too ni 
to mentiou in detail, there is ono symptom la spinal disease which standi 
ont prominently, and I might say solicits our pi-opor appreciation of it, 
and that is a fixed and loeal paia upon the eurfuce of the body, wither 
without exiicerbatioiiB,'and often, without any local increase of tempen- 
ture at the seat of the disease. I feel quite certjiin that through tlw 
^^^_ medinm of this one symptom alone, if properly eni;>toyed, morbid oondi- 
^^^^ tions of the spine may be often diagnosed long before any palpable d>- 
^^^H formity exists, and a cure often effected by Bim}ilQ rest. 
^^^B " It is in connection with tho nerves of the dortfiil region tliat pun ii 

' a more valuable guide than in almost any other portion of the body. The 

Bobjacent viscera, occupying the thoracic and abdominal cavities Ht 
^^^^ constantly manifesting diseased conditions by pain of a superficial chuw- 
^^^L ter, through the intimate communicationB which exist between the 
^^^H splanchnic and dorsal nerves, at spots often far removed from the exciting 
^^^H cause. It is natural that the medical attendant, unless his attention hil 
^^^H been directed to this fact, will attribute the pain to some fanciful cstue 
^^^H in the locality of that pain, or to some general diagnosis of nenral^^ 
^^^f malaria, etc., when an anatomical knowledge might direct hira srigbt 
I both ill diagnosis and treatment. We know that liver disease may be oc- 

casionally manifested by a pain in the region of the right shoulder, thiu 
gastric and intestinal disorders frequently produce a constant pain in tlie 
back between the scapulte, and that tumors of the viscera may produn 
like results by pressure upon the splanchnic nerves or the sohir plexus nf 
which they form a part. Without such a knowledge and its Batisf«tory 
explanation, would we be apt to refer sucli pain to causes bo remot«? 
Would we look for causes of abdominal pain in the region of the thorn, 
without the knowledge that the lower intercostal nerves supplied thesis 
dominal muscles? The lessons taught by anatomy are of a most practiol 
character, and worthy of the study even of those old in the practice of 
I physic. If a patient complains of pain on the surface of the body, it 

^^H roust be expressed by the nerve whioh resides there; there is no other 
^^B structure that can express it, aud somewhere in its course of diatribation, 
^^V between its peripheroJ filaments and its central point of origia from tlie 
^^^ encephal on or the spinal cord, the precise cause of this painexptc^ed 
upon the surface must be situated. 

Inlercoatal Neuralgia. — "Those forms of neuralgia which have their 
^^H . seat in the nerves which arise from the dorsal region of the gpinal coni 
^^^fc are grouped under the term 'dorso-intercostal' neuralgia. The exact 
^^^P Beat of the pain varies not only with the special nerve affected, but also 
^^^ with the branch of the nerve which seems to manifest the most irritation. 
Thus, if the upper two nerves are involved, the pain may extend to tlie 
arm as well as the trunk; if the posterior branches of the dorsal nervct 
be alone involved, the pain will be perceived in the back and loins; and, 
^Aaally, if the anterior bTaTlc\■ieaVl^i iCionts Ww waA of \inin, it will be oon- 
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ned to the intercostal spaces and the anterior region of tlie chest. It is 
rare to find the anterior and jjosterior branches of nny dorsal nerre simul- 
taneously affected with netinilgia. Tlie anterior branches are usually the 
ones which suffer, and the pain assumes a type which is properly called 
'intercostal.' 

" Intercostal nenralgia is more common in women than in men, and 
chiefly affects weak, hysterical, and aaiemic subjects. It appears often 
in those who ai-e convalescing from some severe type of disease. The 
causes to which this form of neuralgia can be traced include exposure to 
cold or dampness, anatomical changes in the nerves themselTes, diseases 
of some of the adjoining organs (especially in connection with phthisis), 
embarrassment to the venous return of the affected region, dilatation of 
the venous plexuses of the interior of the vertebral canal, aortic anea- 
risma (which Iwid to absorption of the Tertebrffl or riba), all possible dis- 
eases of the vertebrie themselves and also of the ribs, diseases of the 
spinal cord, and malarial affections. 

"This form of neuralgia is most common upon the left side, and 
Heule has attributed this clinical fact to the arrangement of the intercos- 
tjil veins of the left aide which relatively tends to impede the return of 
blood upon the left in contrast to the rigiit side. From the extensive list 
of causes which have been given — and many of the subdivisions of each 
have been omitted — it can ho readily understood that, to make an accu- 
rate diagnosis as to the etiology of intercostal neuralgia, is never possible 
without a most thorough physical examination of the subjiKient organs, 
the bones of the thorax, and the conditions of the soft tissues. 

'• The symptoms of this disease arc generally confined to the anterior 
and lateral wails of the trunk, more rarely to the back and the loins. 
The area of the pain indicates the nerves affected, which is often a point 
of great Yiilao in searching for the cause. While the pain is of a burn- 
ing, dull, aud persistent character for the greater part, yet it Is charac- 
terized by )>iu-oxysm3 of tearing and lancinating pains which follow the 
coarse of the nerves affected with a remarkable precision. The violence 
of these paroxysms may be very greut, so as to canee syncope. All 
respiratory motions, such as sneezing, coughing, blowing the nose, etc., 
increase the pain, and the skin is sensitive to the slightest pressure; even 
the weight of the bedclothes distressing the patient, although firm pres- 
sure may sometimes afford relief. While the paroxysm is active, the 
patients sit with the body inclined toward the affected side, aud their 
faces indicate the most extreme anxiety. They neither dare to speak 
loudly nor to take a deep inspiration, on account of the pain induced by 
such efforts. 

"In intercostal nenralgia, as in most other forms, there are certain 
points which are particularly sensitive to pressure, aud are of great aid in 
confirming the diagnosis. These points comprise, first, one near to the 
TftTtebral column {vertebral point), where t\ie net^e ftTtvCT^cft \\o\s\. "Os 
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I inlor-vertebralforamcu; eecondly, one ut about the middle of tlieenUR 
course of the nerve. corrcBpondiug to a line dropped from tlie centre o( 
•the aiillBry space {laleral point), where the lateral branch emeiget 
beneath the integument; and, thirdly, one in front, near to the stenul 
border {anterior or sternal point), where the anterior perforating branch 
emerges boneath the skin. 

" For some unknown reason, the intercoHtal nerves, when inflamed, 
, are particularly liable to bo associated with the appearance of that fom 
. of skin disease called 'herpes zoster.' This may or may not be acoom- 
I panied by ncaralglc symptoma, bat is a valuable ?ign of a neuritis of tbe 
I nerve supplying the region affected. 

' The diagnosis of intercoetal neuralgia can often be made only willi 
extreme difficulty. That rheumatic affection of the muscles of tbe cfaesi, 
commonly called 'pleurodynia,' is often confounded with it, and tlw 
diagnosis is to be made chiefly by the presence of the localized points of ten- 
derness mentioned, and the I'apid disappearance of all symptoms in the 
I course of a few days, whicli is seldom obseiTcd in true intercostal neural- 
1 gia. Pleurisy ia to be differentiated by its physical symptoms from this 
f disease; and angina pectoris is to be told by the phenomena presented bj 
I the heart and pulse, oa well as by the sense of imi>ending deatli, threftt- 
I oned Bttffocatioii, intense anxiety, and the fact that the pain frequently 
ahoots down the left arm. 

"Neuralgia of the Mamviarjf Ghnul {Mastodynia). — The akin over 
the mammary gland is supplied by the anterior and lateral branches of 
the second, third, fourth, fifth, and sixth intercostal nerves, and by some 
filaments derived from the supra-clavicular nerves, while the glandular 
structure itself is supplied by the lateral perforating branches of tin 
fourth, fifth, and sixth intercostal nerves. This region is especially 
liable to an extreme form of neuralgia, first described liy Sir Aetley 
Cooper under the name of 'irritable breast.' So intense is the pain in 
some cases of this affection that it is compared to the sensation of cutting, 
tearing, or stabbing the part with a knife. It is usually paroxysmal in 
character, and generally of short duration, although such attacks mav 
last for some hours. 

I" This affection seems to be associated with pregnancy, ancemia, chlo- 
rosis, hysteria, and the development of neuromata upon the nci-ves of iliis 
JCgion. It may bo jiersistent and remain foi- yeara, and is particularly 
obstinate to treatment, 
" The detection of painful points is to be looked for in the region of 
the escape of the nerves, which supply the part, fi-om the inter- vertebral 
foramina; and, in some instances, the existence of similar points may !« 
detected upon the breast, near tbe nipple, and upon the sides of Iho 
gland. The attacks are particularly liable to ('\acerbatfi during the men- 
strua.] periods, and, during the height of the paroxysm, the pain may bo 
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transmitted by other nerves into the neck, down the arm, and over more 
extended ureas npon the chest and back. 

" Paralysig of the Dorsal JVerres. — The dorsal muscles control, to it 
great esl«nt, the muvemonts, fixntloD, and upright position of the verte- 
brul column, but these conditions require such a complexity of muBcular 
action that it is often difficnlt, in case of paralysis, to exactly decide its to 
the muscles which are affected. Viuioua degrees of weakness of the dor- 
sal mnsclea are often present in youth, sometimes on one side and some- 
times on the other, and occasionally affecting the whole back to a greater 
or less extent. 

"These paretic states are dependent upon rheumatio affections, dis- 
eases or injuries to the vertebral co!"umn, disturbunces of the motor 
regions of the cerebrum, lesions of the various ganglia of the encephalon, 
and lesions of lliu kiuesodic system of tlie spinal cord. In paraplegia, the 
motor paralysis often extends upward to the muscles of the trunk; while, 
in progressive muscular atrophy, the muscles of the dorsal region are not 
in&eqnently involved. 

"If the muscles of both sides of the back be paralyzed, the spinal 
column gi'aduully tends to assume the condition of a posterior curvature 
(paralytic kyphosis), and the deformity is usually most marked in the 
dorsal region, as the lumbar and cervical regions exhibit it to a less de- 
gree on account of their anatomical peculiarities. If the extensor mus- 
cles of the back be extensively affected, the spinal column forms an 
eqoable cui've, as if the body were bent forward as in old age, and the 
patient becomes unable to voluntarily straighten the trunk to its normal 
posture. When passive straightening is attempted, the spine is easily 
brought into its proper curve, and this is a point of diagnosis between 
paralytic kyphosis and the deformity dependent upon structural disease 
of the vertehne or it state of muscular contracture. 

" The muscles most frequently affected are the sacro-lumbalis and the 
latissimuB dorsi. If they be paralyzed u])on one side only, the deform- 
ity assumes the type of scoliosis, as a lateral curvature is produced by the 
muscles of the unaffected aide. In this case, as in the one before cited 
the patient is unable to rectify the deformity by any voluntary muscular 
effort, although the spinal curve can be easily removed by simple exten- 
sion. 

" When the extensor muscles of the lumbar region are markedly im- 
paired, the attitude assumed by the patient is very characteristic. It 
consists of a bending of the upper portion of the trunk in a backward 
direction, so as to compensate for the bending forward of the lumbar 
Tertebrie; this bending of tlie thorax backwai'd brings the upper part of 
the body behind the centre of gravity of the whole body, and the balance 
is preserved exclusively by the action of tlio muscles of the abdomen. 
When the body is brought too fur forward, it sinks and falls, as the lum- 
bar muscles fail to support it in an erect \ioatuTe. "^V^ y^'Owsv'^ t^wwA. I 



1 



264 PRACTICAL MEDIOAL ANATOMY. 

then bring the trnnk into its former posture without the use of the handf, 
which are employed in a sort of climbing process, the hands being placed 
upon the legs; a series of peculiar movements of the shoulders and trunk 
then follow, which are employed to assist the arms in tossing the trunk 
backward to an extent sufficient to allow the abdominal muscles once 
more to support it. This difficulty in bringing the trunk above iho level 
of the lower limbs is typical of this condition^ but there are still other 
additional points of diagnostic value. The lumbar region presents a deep 
hollow, the head is bent forward in standing or walking, and the tronk 
may be seen to have a remarkable oscillating movement when the patient 
waUu. When the patient sits down, the upper portion of the body seenu 
to sink, and the spine presents a condition of kyphosis. In fact, it seems 
hardly possible that the condition can be mistaken by one well versed in 
anatomy." 
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CHAPTER Y. 
THE PELVIC BOMS. 

THE PELVIS. 

This portion of the trunk \a called " iho pelvia " from its reBemblance 
to a baflin, aa the derivutiou of the word impliea {w^JlvS — a bowl). Wo 
thus find it spoken of by older BngliBh works by the name of "the 
baain," while the French commonly apply the term " to bassin " to this 
part. It serves as a connecting link between the spinal column and the 
femur of either side, and its construction is such (as will be shown later 
on) as to afford the greatest sustaining strength in a vertical direction, 
as well as to afford a large o:[panse of surface to support the viscera of the 
abdomen. It would naturally be supposed that this portion of the frame 
I of bipeds would differ markedly from that of the quadruped, since, in the 
atter class of animals, the pelvis has little if anything to do in supporting 
the weight of the abdominal viscera, while much of the weight of the trunk 
is supported by the upper extremities, thus decreasing the weight borne 
ty the pelvis. This supposition is borne out by comparative an atomy, and 
no part of the skeleton shows a more wonderful adaptation to the functions 
■which it is destined to perform than the bony pelvis of the human race. 
If we saw off the wings of the ilia, leaving the spinal column and femurs 
attached to the pelvic bones, a, fact is disclosed which iseithcr unknown or 
imperfectly appreciated by the major.ty of anatomical students, viz., that 
the ossa innominata and he sacrum form a mnsl iBonderfully constructed 
arch, which rests upon o head of p'ther femur, at its lower portion, as 
its columns of support, and wh*ch is completed by a key-atone, the sa- 
crom, at its upper part. So perfectly constructed is this arch that it 
would be next to im])0Esible for a force applied to the lower extremities 
to seriously disarrang it, as the bones itre so dovetailed as to render it 
a piece of perfect workmanship, while the joints between the component 
parts afford a certain degree of elasticity which further increases its 
strength, and which prevents a transmission of shocks to the regions 
above the arch which are supported by it. It is the presence of this arch 
which compels the pelvis to be placed at an oblique angle to that ol the 
spinal column, since the bones composing it must be placed directly nn- 
demeath each other so aa to have the greatest strength — an arrangement 
which will be seen to exist when the pelvic bonee have b^c^xi '$\ci'^A'^ 
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aawD, UB described above, but which is olherwise not ao apparent, ainc^ 
the projecting wings of the ilia tend to hide It. 

In addition to the function of the pelvic bones as a sustaining arcii 
for the portions of the body ubuvo the level of the sacram, it has other 
equally important functions to perform, which require 8]>eciii.l modifio- 
tious of these bones. In order to support the viscera of the abdomen, 
thus forming a bony wall at the dependent part of the trunk, the ilianr 
expanded into prominent wings, and thus a great sti-ain is taken from 
the soft tissues which form the anterior and posterior \niil of the ubdomeo, 
which would otherwise he compflled to sustaiu the weight of these oi^ani. 
The expansion of these bones iiUo iiPfurds ucertain additional leverage for 




the muscles which are attached to them, thus assisting them in their »• 
epective actions; and also in providing room for the attachmeut of tlu 
saccessive layers of muscles of the abdomen and the thighs. 

The pelvis is so constnicted that its centre of motion npon the head 
of the femur (the acetabulum) is nearly in the middle of a line drawn from 
the tip of the tuberosity of the ischium to the highest part of the cnA 
of the ilium; it is thus c;ip:ible of becoming a lever of the flrat order 
(where the fulcrum iain the middle and the power and resistance at either 
endi in all of those movements where the trunk is bent upon the thigH 
as in the act of stooping, since the weight of the body is thus the r^sid 
Bnce to be overcome, the 1u\ctvltol ot nvo\o.\i\c ^\nt is in tho aoetabnlDn. 
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irhile the power comprises the ham-atring muscles which are attached to 
the mberosity of the ischium. 

Before conaideriug the points of iatoreat preBented by the separate 
bones which form the pelvis, it may be of advantage to review such practi- 
cal points, pertaining to the pelvis as a whole, oa will enable ua to more 
thoronghly appreciate the special points which will come up during the 
description of the os innominatum, the sacrum, and the coccyx. It will 
therefore be necessary to call the attention of the reader; 1, To the 
mech&nism of the arch of the pelvis and the points of its construction; 2. 
To the obliquity of the pelvis to the spinal column ; 3. To the respective 
axes of the pelvis; 4. To the diametora of its two outlets; 6. To the 
differences which may be observed between the pelvis of tho male and fe- 
male; 6. To its foramina. 

1. The arch formed by the pelvic bones has already been alluded tt» 
in a previous page, but its construction has not been given in detail. It 
is more properly a ring than an arch, since the bones which form its sides 
the ossa inoominata) are also joined at the lower portion, while they are 
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eepiirated by a key-etone (the sacmm) at the upper portion. Thus the 
femur of either side really articulates with a ring of bone interposed be- 
tween itand the vertebral column above, which is ao strongly constructed 
as to be incapable of being crushed escept by the moat extreme violence, 
and whose component parts cannot well he dislocated. As an evidence 
of the marvellous strength of this bony ring, Holden records a case where 
B wagon containing over five tons burden passed over tho pelvis, without 
producing a fracture, which could never have occurred were it not for this 
arrangement of the bones. The key-stone of this arch or ring, tho sa- 
crum, by its shape, ia a mechanical wedge to force the parts into close ap- 
position, since it constantly supports tho superincumbent weight of the 
head, trunk, and upper extremities, and ia driven downward, and at 
e same time backwai'd, since it ia set obli(iue\^ to \.b.e\iuc^vt -^oi^^sn^. 



nm 



368 PKACTICAL. MEDIOAL ANATOBIT. 

Not wliea thia bone in c-xiimined more in detail, it will be perceind 
tliuttho bone is eo bevelled as to prevent it from being dislocated from tbe 
Dssft iimominata in a backward direction; vhile the ossa innomin&U Btv- 
lijiped over tlie front of the Bacnim so as to prevent it from becomingdit- 
pluced in a forward direction. The dovetailing of the articular smfaceiof 
the sacrum with that of tho os imiominatum of the two sides is an addi- 
tional pi-ecaution against the {xtasibility of tho key-stone of the arch be- 
coming displaced by any form of external violence. It will be noticed, 
also, that the ring or arch of the pelvis is so directed as to bring the liw 
of pressnre of tho weight of the trunk in a plane perpendicular to ti* 
beads of the thigh-bones, and that this is no accidental arrangement it 
proven by the additional fact that tho cavity of the acetabulum is dibJi' 
thicker at the point of bearing of the femur in the erect attitude thai 
elsewhere, so as to strengthen the line of pressure which passes throngb 
the axis of this arch. 




FiQ. 143.— ThB peWo outlet, shoiring lliB ijiamata™ of th( 
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In addition to this pelvic ring of bone which supports the weight o( 
the trnuk in the erect or standing postnre, there are two lateral stgIm 
one upon each side of the pelvis, designed to support the samewei^l 
during the sitting posture. Each of these urehes runs from the pnbet; in 
front, to the ilium, behind; and the summit of each is the tuberosity of 
the ischium. The effect of the three joints in the main pelvic ring, yii.. 
tho symphysis pubis and the sacro-iliac joint of either side, in breakinj 
the force of any shock transmitted from the bones of tJie lower extremi^. 
has been abeady mentioned, but: can be repeated to advantage, since Uu 
object of such joints is not alone for the purpose of allowing of moremen' 
of the pelvic bones during parturition, 

2, If we trace the Hue of gravity ot the trunk downward, ve •iQ 
perceive that it passes through the centre of the acetabulum, and tlwi 
directly through the heads of tlie thigh bones; while the obliqnity of li)« 
sacrnm to the spinal column is bo great that it forms almost a right aogli 
with the axis of gravity. In the standing position, the tip of the ooocji 
is tiius jilaced about baM ul an \Ti(^>\ \\v^\i<i'c t\Y&a the symphysis pabi& 
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3. The asia of the pelvis to the line of gravity ot the trunk, or to a 
perpendicular passing through the centre of the acetabulum, is about 
140" in the mate, and 144° in tliG female. It can thus be understood 
that the axis of Ike aupertor plane of the pelvis is not directi-d perpendic- 
ularly, but is inclined forward, as well as upward, bo that, if drawn 
through the exact centre of the plane of the superior opening of tlie pel- 
m, a line would extend from the second bone of lite coccyx to the umbili- 
cus. The axis of Ihe otillel -woaW begin at t\ic promonlory of the sacrum, 
and pass through the middle poiiil between the tuberosities of the ischia; 
while the axis of the curve of the pelvic cavity, the curve of Carus, oorre- 
aponds closely to that of the inner surfaces of the sacrum and coccyx, 

4. The superior and inferior opeiilngs of the pelvis are of special 
importaucc to the obstetrician, since tliey are subject to great variations 
in their mciksurements as the result of congenital abnormalities, or 
acquired defects following rickets, maWosteon, anchylosis of some of the 
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Fid. IM.— Aza of niparior aad InTerior ttralu, bdiI pelvlo o»t1^. (Alter BTtord.) 

joints, or abnormal growths affecting the hones. The superior strait 
(the name applied to the upper opening of the true pelvis) differs eome- 
irhat in its measurements when the soft tissues are present from those of 
the bony pelvis, but a great diversity of opinion exists among different 
authors as to the normal diameters; and the same statement holds good 
in reference to the inferior strait, since the coccyx is more movable in 
some periods of life than in oLIiers, and since tho pubic angle is not 
always the same, even in tho female sex. It would hardly be of sufEcient 
importance to enter into tho statements of tho more prominent authors 
upon this subject, einco tho variations are not so wide between them as 
to cause any serious discrepancy; and a general ruJo may bo given which 
will be approximately accurate and which will be much more easy to 
^ retain in the memory than if the diameteca be gV^uiim \B.T^'va^V\ac,'Otfstta 
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of an inch. This rule may be stated as follows: 
Bup_erior und inferior openings of the female pel' 



The diameters of tfar 
are the same, if ii ht 
'emembercd that the superior strait is the longest in its transverse diani- 
eter, and the inferior strait in its antero-posterJor diameter; these diuni- 
eters are four inches for the shortest, four and a hidf inches for tli( 
oblicjuc, and fire inches for the longest diameter of either opening."' 

It will thus be seen that the diameters of each opening forma 
aequence with a vjiriivble quantity of one-half of an inch, and that ik 
oblique diameter of each opening is the same, tIz., four and a half iucha. 
The change in the diameters also shows that the longest diameter of tk 
superior opening, the transverse, becomes twist«d, as it were, into 




antero-postorior diameter of the inferior opening, thus giriug the caTilJ 
of the pelvic bones such a gradual change in its measurements as to panlr 
assist in the rotation of the head of the child in its passuge throngh th* 
space between the two openings, the inlet and the outlet. There are 
other elements wliich tend to produce this important movement of rott- 
tion of the head of the matured foetus, without which no child could ptw 
be bom, which will bo considered in subsequeut pages when different 
parts of the oa innominatum are considered, but this change in the diami- 
tcrs of the two straits of the pelvis is an important one, in cxpluiniui; tl"( 



' Afl given by Prof. T. G. Thomfls in his c 



THX PSLVia BOSKB. 

inclination of the lateral planes of that bony cavity, vhose importance in 
mechanism of the act of labor is now taught by eTery lecturer on 
ttricB. 

"fi. The pelvis of the male differs from that of the female in many 
3t8, which are eviilencea of design on the part of Nature nod which 
»ao marked as to enable the anatomist to dlacrimioate between the two. 

points of diflerenco may be thus stated: 
O. The bones of the female pelvis are much lighter than those of the 
Bule, and the muscular prominences are much less marked, thus giving 
them a smoothness which the male pelvis does not present. It can be 
easily understood why such a difference should naturally exist, since the 
absence of prominent ridges of bone, where the muscles are attached, 
favors the act of parturition; while the muscular atructnres of the female 
are called into action less frequently than those of the male, and the 
weight of the parts moved is proportionally leas, thus demanding smaller 
muscles and less roughening of the bones at the points of their attach- 
ment. 
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T\a. IM.— Mole pelvis seen Iroin above. 
i. The wings of the ilia are more widdy separated, causing the 
marked increase in the width of the hips of the woman over that of the 
male, and the whole pelvis is broader from side to side, while the spines 
of the iba are more widely separated. 

c. The inlet to the pelvis is much larger in the female than in the 
mole, and is more nearly circular in shape, on account of the diminished 
prominence of the sacro- vertebral angle. This provision assists in an easy 
engagement of the fcetal head in the Srst stage of labor; and a serious 
impediment to labor is occasionally produced by a projection forward of 
the eacro- vertebral angle, thus causing an alteration in the shape of the 
pelvic inlet. 

d. The cavity of the female pelvis is i-ery shallow and is more capaeioiM 
than that of a male; both of which tend to render the passage of a foetua 
more easy than if deep or narrow. The spines of the ischia do not pro- 
ject into the cavity as in the male, since an obstruction to labor would 

~ " aezist; and the obturator foramen is \aigei la \,\\6TBsife\A'TO,V 
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the female needs a hony wall to assist in directing the f<f tal head daiiD!; 
its rotation within the cavity of the pelvis. 

e. The oicilet la more expanded, since the pnbic angle is greater in Uie 
female than in the male, and is more dilatable, because the coccyi beconu 
anchylogcd lato in the female, and admits of movement during labar 
which greatly increases the size of the lower pelvic aperture. The edgu 
of the pubic arch are everted in the female pelvis. In order to preven! 
injury to the soft parts during the expulsive efforts of the second stage"! 
labor; while the tuberosilies of (he ischia are very vildely separated, thiu 
increasing the lateral diameter of the bony outleL 

6, The foramina of the pelvis are of importance, both from a pur^ 
nnatomicnl point of view, since they allow of the exit and eDtranee at 
strnctures whJch perform important functions, and also from a practtal 
stand-point, a£ they mnyhcconio the soutof herniul protrusions and IIm 
means of escape of obnormal collections of piia within the pelvic caritr. 
They comprise the greater and leaser sacro-sciatic,' and the obtuniter 
foramina of either side, the latter of which is, however, partially clcwd 
by the obturator membrane. With the eiceptlon of tho obtQralor, lht« 
foramina each transmit a muscle, which thns escapes from within the 
pelric cavity in order to act npon tho femur, while other important 
structures are also afforded a means of egress, in case tliey are t* 
supply parts external to tho pelvis, or of ingress, in case their region rf 
distribution be tho periuEeuni. Now, as all the large blood-vessels anil 
nerves which are destined to supply tho different regions of tho lo*i'/ 
extremity escape from one of these thret.' foramina npon cither side, the 
relation of each of these foramina to the surrounding parts and the 
Btrnctures which are transmitted by each becomes of gi-eat intt^rest not 
only to the surgeon hut also the physician, since in many ways the 
relation of tho main nerve-trunks and the important blood-vesscla cin l« 
utilized in diagnosis. The parts which pass through the foramina of U» 
pelvis can be stated as follows : 

The gluteal Teasels. 

The superior gluteal nerre. 

The pyriformis muscle. 

Tho pndic vessels and nerre. 

The sciatic vessels and nerve. 

The nerve to the obtnratw 
internus muscle. 



Through the great sacro-sciatic foramen. 



> These are not foramina, properly speaking, in the m inaominatam. iatt 
the greater ani] leswr sai;ro-Bciatio ligaments help to oonvartsinipto notchMtnlb' 
bone into coniplet« foiamina. 
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Through the lesser tacrO'Sciatio foramen. 



TThe obturator internns mus- 
cles. 
I Tlie piidic TesGels (re-^nter- 

I ing)- 
The padic nerve (re-enter- 

I The obturator vesaele. , 

Through the oMurator foramen. ^^ ,j,j,g oi,turator nerve. 

It will be perceived, on looking at the tables given above, that the 
pndic veBsela and nerve escjtpe from the pelvio cavity by the greater 
eacro-sciatic foramen, and immediately re-enter it by means of the leaser 
eacro-Eciatic foramen, having thua passed external to the sphio of the 
ischium yi\\\c\i separates these two foramina. Tliis pecnlioi'ity, of course, 
naturally suggests some necessity for so marked a deviation from the rule 
which Kature usually adopts, viz., to send the nerve- filaments and thu 
blood-vessels in the most direct routo to their destination, unless the 
fanction of the part so supplied is thereby imperilled; and, as no branches 
are given off, either by the nerve or the artery during its passage between 
the points of exit from and entrance to the pelvic cavity, the spine of the 
ischium, around which the nerve and vessels wind, seems to be designated 
aa a poiut to he especially avoided in its relation to the interior of the '. 
pelvis. 

Starting with this guide, afforded by Nature, as to the importance of 
this bony prominence, wo would naturally expect to find it directly con- 
cerned in some function which would be liable to cause serious injurj 
to either a blood-vessel or a nerve, if placed in relation with its internal 
aspect; and we find the eiplauation, at once, in the important function 
which this bony point has upon the compieto performance of the second 
stage of labor. During the passage of the fcetal head through the 
maternal pelvis, this point in that bony canal is severely impinged upon; 
and it is claimed by many authors on obstetrics that this point marks 
one of the most important agents in producing the rotation of the head 
of the child which is essential to its delivery. Kow, if this be the c 
it at once becomes evident, should the pudic tossgIs and nerve pass 
along the inner Burfaco of this bony prominence instead of on the outer 
side of it, that the compression exerted by the head of the child during 
the Becond stage of labor would &o aSect these parts as to cause f 
impairment of their function; and it would thus be possible for terrible 
hemorrhage to occur if the artery should chance to be lacerated; for g 
grenc of the perinieum to result, if the artery bo bo long compressed as 
to shut off the nutrition to the parts supplied by that artery; for paraly- 
sis of the perinsum (whose fuuctiona in the female are almost vital to 
the life of the pationt, since its destruction makes existence a constant 
bnrden), if the pudic nerve should be destroyed; and for severe neuralgic 
ijHunrea in that region if the nerve be injured but tvot ieaUo-jefiL. 
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I can oonceive, therefore, of no gieuter proof of the wisdom of ou 
construction tlian this simple device etihibite, since untold illis to th« tei 
which be^ the cberiuhed numeii of Mother, Wife, aad Daughter, would 
be inevitably entailed, were aucha provision against danger wanting. 

The femoral opening, which lies below Poupart's ligament, is not projf 
erly a foramen of the pelvis. It will be found discussed in all its practi- 
cal and anatomical aspects in those pages which treat of the anterior nil 
of the abdominal cavity. 

The pelvis may be divided into a (rue and & false pelvis; the formgr 
including tliat portion which invests the bony canal or cavity of the pel- 
vis and which is eituatod below the pectineal line; while the latter in- 
cludes the expanded wings of the ilia, and thus presents an incomplete 
bony investment, since its anterior wall is deficient between the twoanC^- 
rior superior apiaes of the ilia, while a similar opening exists between 
the postero-superior spines of the ilia. Certain portions of the true peliii, 
viz., its brim or inlet, its cavity, and its lower opening or ontlet, hnc 
already been described, but it yet remains to give the measarementt ct 
the different walla of the true pelvis. 

The anterior wall is extremely short, being but ono and a half to two 
inches in depth, and consists of the body of the pubes. It is made 
extremely short in comparison with the depth of the lateral or posterior 
wall, since the occiput of the fcetal head is forced to rotate undemealli 
this arch during the second stage of labor and there to act as a point of 
motion during the subsequent delivery of tho head through the infemr 
opening of the pelvis (the completing part of the second stage of labor). 

The luternl wall of the true pelvis is somewhat broken by the eacw 
Bciatio foramina, but it measures about three and a half inches in deptk 

Tho posterior wall of the true pelvis, if measured along tlie inner sur- 
face of the concavity of the sacrum, differs in its length in the two sezM, 
since, as before stated, the sacrum of the male ia longer, narrower, aod 
more curved than that of the female. It is customary, therefore, to find 
this portion of the pelvis about five and a half inches in depth in the inil« 
'and about four and a half inches in the female. The necessity of od 
alteration in the female pelvis from the type of tho male in this region 
ia shown by the fact that it would be impossible for the male pelvis to 
perform the requirements of cliild-bearing on account of the curve of tlit 
sacrum which would offer a mechanical obstruction to the movement «f 
rotation within tlie cavity of the pelvis, while it would also so diminish 
the size of the pelvic outlet as to markedly interfere with the mechanian 
of the escape of tho fcetus; honoe the type of pelvis resembling that 
which would be normal in the male, becomes, when met with in the fe- 
male, a cause of surgical interference in case of impregnation baviag 
taken place. 

Having now considered the pelvis as a whole, we are better prepaiol 
to consider the sepax&te bones ■«^wiVeii\et\ii\»\\aloTmsition, and to stud/ 
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the oonBtrnotion of each, so far as pointB of practical utility are af- 
forded, or the special objocta which are attained by the deviations from 
the type of the lower animala, go to prove the wiadom of the Oreator. 

THB OS IMKOUrlKATim. 

This bone, the chief one composing the pelvis, since Jt and its fellovr 
form all of the pelvic ring, with the exception of the key-stone to the 
arch, the sacrum, still goes as the bone " without a name," although the 
separate parts which compose it are specially designated. Tiie three 
parts which compose it are called the "ilium," the " ischiutn," 
And the " puben;" and they are entirely separate bouea during the years 
of childhood, although they becomo united, in adult life, into one bone. 
The first piece mentioned (the ilium) is so called because it supports the 
flank (ilia); the second, because it supports the trunk while in the sit- 
ting posture, since its derivation implies "the buttock;" while the third is 
named from the fact that hair appears on that region. It is a curious 
&ct that these three portions of the oa innominatum should enter into 
the construction of its main cavity, the acetabulum,^ with which the 
femur articulates, and which has, therefore, to support the entire weight 
of the trunk and the upper extremity, when the subject stands erect. 

The ilium is situated above tlio line of the "true pelvis." It is so 
constructed as to form a broad esp^nae of bone surface for the support 
of the viscera of the abdomen, while it is also intended to give a powerful 
leverage to the muscles which are attached to it. This latter function is 
particularly important in the case oi those muscles which tend to 
balance the pelvis upon the head of the femur. The attachment of the 
glntoL muaclea is made doubly strong by the presence of roughened lines 
Qpon the exterior surface of the bone, since these muscles are essential to 
the biped in order to maintain the erect posture of the trunk upon the 
extremities; hence the contrast in the attitude of a horse taught to stand 
upon his hind legs from that of man or monkey, in which the extensor 
nmsclee are more powerfully developed. 

The fossa which exists in the internal surface of the ilium, the "iliac 
fosta," is one of the distinguishing characteristics of the human skeleton. 
It is intended as u support to the viscem of the abdomen, which ai'e con- 
stantly tending toward displacement downward from their weight alone. 
When this fossa is turned to the liglit it will be perceived that a remark- 
able thinness of the hone exists at t!ie bottom of this fossa, which would, 
at first, seem as a refutation of this theory as to its function; but, when 
the bone is placed in its proper relations to the surrounding parts, it will 
at once become evident that t!ie thin portion of the bono is outside of 
the lino of gravity and does not therefore have to sustiiin weight, and 

' So-called from its reiiemblattce to a vrinecup. The iLum tonnH about twiv 
fU*ha ot it, tbe iachinm about two-fiftha, and the <[ta\H», ttv« Teia'Moia%aQ!*-SA'C&. 
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hence yatnre dispenses with untiec«ssary bone-tissne at this point ia 
order to save all weight, for the mascles to act upon, which is Dot abm- 
lutely required. 

Another foasti is formed by this portiou of the os innominaium vhieh 
is called the " gluteal fossa," and. which is situated upon its exterior s^^ 
face. It is intended to afford additional room for the lodgment of the 
glutei muscles which are very extensively developed in man, for rcasont 
previously given. The presence of the iliac and gluteal fossa) gives to 
the ilium, when viewed from above, a convexity outward in its anterior 
part, and a concavity inward in its posterior part, thna causing it loM- 
Bume a curve similar to an elongated letter S. 

The anterior border of the iliara presents two bony prominences calW 
the anterior-superior and the anterior-inferior spinea, for the attachment 
of muscles of the thigh; and beneath tho latter, a deep groove or nott-li, 
around which the iliacus muscle nnd the accompanying psous muscle p(i» 
to bo inserted into tho femur. Still lower down the iiium joins tlie 
pubes, thus forming the ao-ojitled pectineal eminence which is of intereti 
from the fact that the femoral artery passes over it to reach the thigli, 
and against which it can be compressed, in case of hemorrhage from 
an opening below that point. 

On the posterior border of the ilium, similar bony prominencoa exist, 
called the posterior-superior and the posterior-inferior spines, which eerre 
for tho attachment of ligaments; while below them, the iiotch ot r.iie 
ischium, which assists to form the great sacro-sciatic foramen, maybe 
perceived, through which many important structures poBs, as mentioned 
on page 262. Aa we pass downward from this point, wc meet the s^ne 
of the ischium, separating the greater sacro-sciatic from the lesser nc]v- 
sciatic notch, tho latter of wliich is also transformed by a ligameot into » 
complete foramen, for the tninsmission of important parts. 

The articular surfaces of the os innominatum pertain to the ilium and 
tho pubes. The ilium joins the sacrum posteriorly, and thus assists to 
complete the arch of the pelvis, while the pubea joins with its fellow in 
front, to form the "symphysis pubis." The sacro-iliac joint is wonder- 
fully constructed to prevent any jxissible displacement of the bones which 
form it, since the integrity and strength of the pelvic arch, upon whict 
BO much depends, is thus insured. This fact is clinically illustrated u 
well as by the anatomical construction of the joint itself, since, while ttn 
inflammation of the sacro-iliac synchondrosis ia one of the most uucem- 
mon of accidents, and one which requires the moat extreme form ot vio- 
lence to create it, I have never seen nor do I know of a well authenticated 
case where these bones have suffered a dislocation. This joint is proviiied 
wi£h a layer of interposed cartilage, shaped somewhat like a human ear, 
which acts as a buffer to break the force of any shock transmitted to the 
joiat; while the bevelling of the sacrum prevents it from beiug forced 
awaj from the ilia in aback-waTA iitftiSAotv, w\is.\\-5'^\t\^qf the ilia over 
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the sacnitn in front prevents it from being forced out of place into the 
caritj of the pelvis.' Besides theee mechanical eafegnarde against dis- 
placement, the ligamenta of the joint are so strong that, as before said, 
the most extreme violence is reqnired to create Bufficient stretching of 
them as to induce inflammatory action within the Joint, sotting entirely 
aside the posBibility of displacement. I once met with a case where a lad 
fell from a high fence, while hia foet were firmly wedged between the iron 
spikes projecting from tho top, in which the sacro-iliac joint waa so 
strained as to produce disease of that articulation, hut the violence was so 
eevere as to create amazement that the limbs were not torn from their 
attachment to the ossa innominata.* 

The ISCHIUM is that portion of tho os innorainatum upon which the 
trnuk is sapported while the subject is in the sitting posture. As men- 
tioned in a previous page, the prominent portion, or tuberosity of the 
ischium, is supported upon two projections of bone which form a lateral 
arch upon the aide of the pelvis; so that the weight of the trunk is borne, 
vhile the subject is sitting, upon two lateral arches, whose curve is di- 
rected downward, and which are cupped by the tuberosities of the ischia 
upon either side. The object of such an arrangement is evidently to dis- 
tribute the weight more evenly over the entire pelvis. 

The ischium is marked posteriorly by the two notchsa which assist to 
form the greater and lesser sacro-sciatic foramina, and also by the spine 
of the ischium, which separates these notches and which is of great im- 
portance to the obatotrician. The special points of interest which per- 
twn to these three localities have already been referred to in those pages 
descriptive of the pelvis in general, and need not be again repeated. It 
18 of importance, however, in this connection to call attention to the liga- 
ments which convert the notches of the ischium into complete foramina, 
the gacTO-ischiatic ligaments, since they servo other important functions 
as follows: 

1. They contribute to the fixation of the sacrum as the key-stone of 
the pelvic arch, by their great strength and inelasticity. 

2. They afford a larger surface for the attachment of the glutens 
maximus muscle, which contributes chiefly to form the buttock, than the 
ofl innominutum could itself afford. 

3. They assist in forming the floor of the pelvic cavity, and thus help 
to sustain the weight of the pelvic organs without adding much to the 
weight of the pelvis. 

4. They convert the notches of the ischium into complete foramina 
for the transmission and protection of those structui-ea which are forced 
to escape from or enter the pelvic cavity in the gluteal region. 

' For a full description of tlie conHtruction of this pelvic arch, aee page 208. 
■ For the differential diagnosis between sacro-iliac disease and disease of the 
hip- joint, the author would respectfully refer the reader to his work on Surgical 
New York, 1880. 
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\ Tho ramus of the ischium, by joining with the ramus of the pnbeii 
helpa to complete the anterior portion of the lateral arch, upon which 
thfl tuberosity of the iscliitim ia placed; while it also assieta to form tbt 
obturator foramen, which allowa of and favors movement of thefiBtal 
head within the cavity of the pelvis during labor, since it ia covered wftt 
a membrane which naturally yielila more than would a solid wall of bone. 
In addition to this object, Natnre has also lightened the weight of the pd- 
vis by providing this opening, while the membrane which covei-s it in 
the recent subject affords on equally effective attachment for muscles. 

I The jipiJio o///(e isp/(iM7« affords attachment to the lesser Eocro-ischi- 
atic ligament, the gemellus superior muscle, the coccygens, and a part of 

I tho levator ani. It should not be forgotten that the internal padic arterj, 

I vein, and nerve pass over this bony prominence, since they thus manage 
to avoid the possibility of pressure during parturition;' and, in verythin 
subjects, it might be possible to compress the pudic artery against Uui 
portion of the ischium, should hemorrhage occur, of a serious character, 
Irom woQuds of tho perimeam, or during the operation of lithotomy. 

The tuberosity of the ischium has already been mentioned as p^eseB^ 
ing a mechanical arrangement, in reference to its attachment to the othtr 
portions of the os innominatum, which admirably fits it to act as tbe 
chief point of support of the trunk during tho act of sitting: but its 
other functions which have as yet been omitted, are possibly of even 
greater importance in controlling the various attitudes which the trunk a 
called npon to assume, in its relations to the thighs. Since it ia the 
most dependent portion of the human pelvis, when the trunk ia sup- 
ported by the lower extremities in the erect attitude, it becomes one end 
of a lever' when the trunk ia flexed uikju tbe thigh, as in tho act of stoop- 
ing; the weight of tho trunk, head, and upper extremities becoming the 
resistance, the hip-joint being the fulcrum, and the powerful ham-stnng 
mnsolea which are attached to the tuberosity of the ischium being the 
power which raises the weight. It can be readily understood, therefore, 
whythe muscular attachments to this prominence of bone are ronghened 
to afford a firm attachment to tbe pelvis, since they have to control a 
great weight with a short leverage. The great sacro-ischiatic ligament, 
whoBO functions have been already referred to, is also attached to the 
tuberosity of tho ischium; while the pudic vessels and nerve lie about one 
inch and a half anterior to its inner margin.' 

The internal surface of the ischium is smooth, since it helps to form 
a portion of the pelvic cavity. It has a gentle slope toward the lower 

' See page 363. 

' Tliia lever is one o( the first order, since tli« fulcrum is in tlie mIddU, Uw 
power at one end, and the weight ut the other. 

' This may be used aa one of the aurgiual laodmarka of the pelvis, id determ- 
I niniag the situation of the pudic veewAmftveWimssttlajpict. 
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openiiig of the pelriB, and it is this portion of the oa innomlnatum whicli 

is the chief catise of the rotation of the foetal liead during ita passage 
throQgh the cavity of the pelvia. It is this rotution tliat conHtontly 
tends to bring the long axis of the head of the child in relation with the 
longest axis of the maternal peWia, after its engagement at the superior 
opening.' From thia snrface of the ischium, the obturator intemus 
mascle takes a large portion of its origin. The tendon of this muscle 
passes out of the pelvis by winding around the leaser aciatic notch, to 
be inserted into the femur, thus using this deprcseion as a pulley. 

The external surface of Ike itichiuvi- asaiats to form the aoetabulnm, 
but, as the iliam and pubes also enter into its formation, this cavity vill 
be considered after the separate bones have been individu;illy described. 
It gives attachment to muscles which act upon the femur and the 
leg; but they have no bearing upon the medical anatomy of the trunk, 
and are, therefore, out of the scope of this volume. 

The prsEa is that portion of the os innorainatum which helps to form 
the front of the pelvis. It ia usually divided into a body and two 
branches, called "rami," one of which lies horizontally,' and connects 
tho body to the ilium; while the other descends to join the ramus of the 
ischium and thus completes the inferior boundary of the obturator fora- 
men. The ramus which connects the body of tho pubes with the ilium — 
the flo-called "horizontal ramus " — assists to form a part of the true pelvis, 
and also the npper bonndary of the obtu rator foramen, while the so-called 
" descending ramus " leaves a grailually increasing space between it and 
its fellow of the opposite side, tho "nrch of the pubes." 

It has been already stated that the arch of (he pubes differs in its 
angle in tho two sexes, since more room is required between the rami of 
the pubes in the female than in the male, in order to facilitate the deliv- 
ery of the head of the fcBtus. It will also be observed tiiat the edgea of 
this portion of the pubes are sloped outward to excess in the female, 
— another evidence of the ailaptjibility of tho sexes to the functiona for 
which they were designed. We can also see. in this region, the grooves 
which are provided for the attachment of the crura of tho penis in the 
male pelvis, and for the crura of clitoris in the female pelvia. 

The body of the pubes is of great interest to the anatomist, and also 
to the surgeon, since it assists to form the joint in front of tho pelvis, 
called the " symphysia pubis," while it is also tho region where hernia 
most frequently develops, and, therefore, one of special surgical impor- 
tance. In the construction of tho symphysis, every precaution has 
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' S«e page 268. 

'The termB "horizontal ramuB" and '■ descend ing ramus" are only correct 
when the pelvis is held bo that the plane of the sujiorior strait ia horiKontaL 
During lite, when the pelvia ia very oblique, the terms are absurdly incori«ct, 
maca they might be remraed with an approach to s.cuu.eoa'j. 
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lioeD taken to insure Btrength and elasticity. The bones have not beea 
placed ill direct upjiositiou, but » pliitc of cartilage fiome three-eiglitlu <)( 
an inch in thickness has been interposed as a buffer agiiinat ehocka tntnt- 
mittcd from below by the thigli-bonea. This arrangement is stronglj 
analogous to the separation of the vertebra by moans of the inter- 
vertebral disks, and is one of the devices found in every joint which ii 
exposed to the liability of excessiTe strain, or severe shocks. We lee ■!» 
that the symphysis is provided with strong ligaments which arc arranged 
in front, behind, below, and above the bones of either side. 

Upon the body of the pubes is a small prominence of bone whiiA 
is called the spine of the pubes, on account of its pointed shape 
This little bony prominence is one of the most important surgical gnida 
in the human body, since it acts as a point of attachment for Pouparft 
ligament. It is not in accordance with the plan previously adopted, lu 
discuss here the subject of hernial protrusions of the inguinal and (tmo- 
ral regions, since they will be found to be fully discussed in the chapter 
U]>on the anterior wall of the abdomen; but it can be stated in this coa- 
nection, that the ligament of Poupart is the great dividing line betweeo 
the inguinal canal and the femoral opening, and that sinco it is attached 
to the spine of the pubes, that bony prominence becomes a most Tain ahlc 
guide in determining the character of all hernial protrusions in the imme- 
diate neighborhood of Pou part's ligament. 

The muscles which ai'c attached to the body or the rami of the pubci 
are inserted into the thigh-bone, and are of interest chiefly in their id*- ■ 
tion to the movements of the hip-joint, and to their effect upon fractal* 
of the femur. They do not properly belong to those regions of the body 
which possess special interest of a purely medical character; and the soi- 
gical points, to be readily understood, would require more space than the 
limits of this work will allow of. 

The SAcairu forms the key-etone to the pelvic arch, and support) 
the weight of the trunk, head, and upper extremities. It also complete! 
the cavity of the pelvis, since its interior surface forms the posterior 
boandai-y of that space. It will bo seen, on viewing the spinal colnmn 
laterally, that the sacrum forms a rounded angle' with the last iumbir 
vertebni, thus giving rise to the so called " promontory of the sacrum." 
The object of this angle is evidently a double one, since it increaaci tlja 
capacity of tho cavity of the pelvis, and also serves to assist in breaking 
all shocks transmitted from tho pelvis to the spinal column. 

The trianfjular form of tho hone renders it admirably adapted for 
its use as a key-stone to an arch, since it prevents its displacement dowD- 
ward between the ossa innomiiiata, while its sides mo so bevelled as lo 
render its displacement in a backward direction impossible. It is nl*' 
held still more securely in place by a lip derived from the ilium of cither 
side, which laps over it anteriorly. 

The ione is curved ani not al^uv^Vvt-, otherwise we woold I« un* 
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unable to sit, on account of a projecting bono Gimilur to a tail eeen ii 
aniinals, but lacking its flexibility. It in composod of fire TcrtobrEB s 
amalgamated as to form one bone, although the evidences of most of the 
constituent parts of a vcrU'lira are to bo discerned wpon its snrfncea. 

This bone is pierced for its whole length by tho eacral canal, which 
is a continuation of the canal of tho spinal column and which affords 
protection to the sacral nerves, which enbseqnently form tho eacral 
plexns after their escape from it. It is also provided wiLh jive anterior 
voAJivB posterior foramina upon either side, which afford exit for the 
sacra] nerves and which are so placed us to allow a pencil of small sizo 
to be passed through both the anterior and its corresponding posterior 
fonmina in the skeleton; hence it mi|^ht bo possible, during life, for a 
onall pointed instrument to bo plunged into the pelvic cavity through 
the sacral region, and thus inflict a most serious wound. 

The sacral canal is not completely invested with bona for its entire 
lesgtb, since tho spinous processes and a part of tho laminae of tho last 
two sacral vertebrse are often deficient, thus leaving the posterior part of 
the canal open. This anatomical fact is used by some authors to cxjilain 
the serious spinal symptoms which occur in connection with bed-sorca, 
since it is certainly not impossible for the putrid secretions of such local 
sores to enter the spinal canal and set up inflammation of the spinal cord 
or its coverings, 

The joint between the sacrum and the ilium of either side is often 
called "tho sacro-iliac aymphysis," in contradistinction to the pubic 
symphysis. This point is one of the most securo of tho body, since 
every mechanical device has been employed by Naturo to bo dovetail llie 
bones as to prevent dislocation. It ia occjisionally bo wrenched by acci- 
dents of the most oxircme character, as to excite an inflammatory pro- 
cess, to which the term "sacro-iliac disease" is applied, and which 
affords many symptoms in common with a similar condition of the hip- 
joint. 

Tho articulation of the sacrum with tho last lumbar rortobra ia bo con- 
structed as to admit of a slight amount of rotation, since the articular 
processes of the sacrum are directed backward and inward, and aro made 
concave. They are also set very wide apart, so as to afford oa broad a 
base aa possible upon which the apinal colomn could rest. 

CLINICAL POINTS PERTAINING TO THE KEQION OF THE PELVIS. 

Wo have now considered tbo peculiarities of the constraction 
of the pelvic arch, tho variations wliich exist in the sexes, the 
diameters and axes of the different portions of tho pelvis, the func- 
tions which this portion of tho human skeleton is designed to perform, 

' Ittclard reports such a case as having been presented to liia notice, in which 
MVCivic organs were transfixed by llie penetratin); ii 
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and the Turioaa points of interest which each of the separate bones (A 
pelvis present to the anatomiBt. Thcra still remain, howerer, the aceU- 
bulnm and other bony points whose clinical bearings have not betn 
fully shown; and certiiin medical and surgical landmarks, which pertia 
to this region and which are of the greatest value to the diagnostician. 

The acetabulum, so called from its fancied resemblance to a wine-cn;^ 
is the socket in wliich the head of the femur is so articulated as to pennii 
of the varioKs movements of the hip-Joint. It is formed by a part ot 
each of the three subdivisions of the os innominatnm, tho pubcs forming 
the smallest portion; and it is directed downward and outward, in tbu 
erect attitude, so aa to bring the bearing of tho pelvis directly npon tbc 
head of the thigh-bone. It will also be noticed that the part formed Iv 
the ilium, which is at its nppermost part, is thickened in oscess overthf 
other parts of tho cavity, since, in tho erect attitude, this portion ia salt- 
jeeted to the greatest strain, as it supports the weight of tho entire trunk, 
tho head, and the upper extremity. That this is an arrangement epe- 
cially provided for the biped, is proven by eomjiaring the pelvis of Use 
qnadrLijied with that of man. The margin of this cavity ia not a contin- 
nous ring of bone, since a notch exists in its lower ]»art, the cotyimi 
notch, ioT the transmission of blood-vessels and nerves to the interior of 
tho joint; but this incompleteness of the bony margin is nnimportant, 
from a mechanical point of view, as no strain comes upon that part of 
the circumference, and as the notch is converted into a. foramen by > 
ligament which supplies the absence of bone." Tho acetabulum appears 
deep in the skeleton, but it is made still deeper, in the recent subject, by 
a ring of fibro-cartilage which surrounds its margin, the cotyloid liga- 
ment, whoso function is to embrace the head of the femnr mora closely 
than the bony cavity could possibly do,' while it also deepens it, uid tbni 
renders tho articulating surface iticreaced. 

When wo look into the bottom of tho acetabulum, in the recent state, 
we will perceive that it ia everywhere incrusted by cartilage except at lit* 
lower part; and, at that portion, an irregular excavation exists. TIui 
excavation is for the purpose of allowing free movemoiit of the ligamen- 
tum teres within tho cavity of the joint, and it is partly filled also by fai, 
and fringe-like projections of the synovial membrane. The most intern*! 
part of the cavity, when tho person stands erect, is extremely thin, >nJ 
ia almost translucent in the skeleton; hence it is that severe concusdoni. 
transmitted to the pelvis by means of the lower extremities, are liable fo 

The transverse ligament of the hip-joint. 

tha cotyloid ligament oi tlie hip- joint acts as a " sucker" upon the head of 
the femur and thus tends to prevent displacement of that bone, 80 perfect is 
the construction of tliis joint, that, when all the muscles and also the capauUr 
ligament have been severed, atmospheric pressure will still support th-* weight t^, 
the entire lower extremity, unless the acetabulum be perforated from 
pelvis, when it will immediatcVj 4tQ^. 
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Iw followed by Bjmptoms of injury to the pelvic organs, aa the bladder, 
rectum, vagina, litems, urethra, eto., as this portion of the acetabu- 
lum may be fractured. 

The anterior superior spine o/lheilium is an important point in the 
deteotiou of disease of the iliac bone or of the sacro-iliao joint. In case 
a fracture of the os innominatum is suspected to exist, pressure over this 
bony prominence upon the two sides of the pelvis will often enable the 
physician to detect thG presence of crepitus, while mobility of the frag- 
ments can be sometimes perceived. In a similar way, pressure made over 
this point upon the two sides, will enable the physician to control the 
movement within the sacro-illac joint, in case disease of that articulation 
is Bospected, since the as innominatum of the affected aide is thus ren- 
dered immovable and no longer allows motion at the hip-joint to create 
movement in the sacro-iliac articulation. This bony point is one of the 
greatest importance in the discrimination between the conditions of Rior- 
bufl coxariua and sacro-iliac disease, since movement of the bip may ere- , 
ftte pain referable to the gluteal region in either case, while concussion on 
the end of the femur of the aSeeted side will also create pain referable to 
the same region in both diseases. Now, if the ossa iunominata be ren- 
dered immovable by pressure made upon the anterior superior ejiines of 
the ilia, no pain will be experienced iu hip-joint disease, since the force 
is not perceived by the inflamed surfaces of the affected joint; while, on 
the other hand, the simic pressure will cause the inHamed surfaces of the 
sacro-iffiic articulation to bo approximatc<l and thus increase the pain, if 
any exists, or produce it, if previously absent. Should, however, the 
pressnre be so ajtplied to the pelvis as to separate the inflamed surfaces of 
the sacro-iliac joint, while, at the same time, the os innominatum of the 
side corresponding to the affected joint be prevented from participation 
in the movements at the hip-joint, movement of the thigh upon the 
pelvis will no longer create pain; a point of the most positive kind in the 
diagnosis of this diseased condition. 

It is customary with surgeons, in examining the lower limb for sus- 
pected fracture, to measure between the anterior superior spine of the 
Uiam and the internal malleolus, and thus to detect the presence or ad- 
vance o^sftor/«ni»^ by comparing the measurement so obtained with that 
of the corresponding limb, and the same steps are, or should be, taken 
by careful practitioners in case of recovery from a fracture of the lower 
extremity, in order to properly record and appreciate the results of treat- 
ment. Now it is a fact, to which almost every surgeon of experience will 
attest, that it is the rarest of coincidences to find any three or four men 
agree in the meaauremeuta of a leg, even wlien mads in each other's 
presence and at the same time, and this is to be attributed, not to the 
carelessness of the observers or the desire on the part of anyone present 
to increase or diminish the existing deformity, but to a lack of method i; 
properly performing this very simple procedure. If we ate ta e^^^t 
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perfect accuracy in each measurements, we mast ioimre two imptftant 
factors: first, that the points to which the meaenivmentti refer are ihao- 
lulely the same, and, Eecondlr. that the two points are immovable. Wc 
can effect both of these if we iriil use the following rule: — ^nseAtipe 
which is ineUstic, and so crowd the finger tips itniierneath the lenyprcm- 
induces us to render it impossible for cither end of the tape to motreniK 
ward; if the tape is tightly drawn between the fingers in this position, 
error is imirassible. 

The aiUenor tuperior npineof the ilium is also used as a point of iii» 
enrement in the detection of displacement of the head of the femnrfroa 
the acetabnlum. Tlie so-called " NSlaton's guide " which is employed fiir 
thii purpose is thus applied; A line is fir^t drawn from the anterior supe- 
rior spine of the ilium to the moet prominent portion of the tuberoaty 
of tiiG ischium. This line should pass thraugh the centre of tbecantj 
of the acetabnlum, if properly drawn, and should also cross the top of the 
trochanler of the femur, in the living subject, provided the thigh be 
semi-flexed and slightly adductcd;' so that all of the trochaoter vhiA 
projects behind or above that line indicates tlio extent of the displwe- 
ment due to dislocation or fracture. 

The drawing of such a lino as suggested by N^aton is not rIi^i 
easy in a fat subject where the bony prominences are often detected witk 
some diniculty; hence it is customary with surgeons to use their butdl 
OS a means of estimating the relative distance of the trochnnter from tin 
anterior superior spine of the ilium by placing the thumbs njiba tint 
latter point and feeling with the fingers for the edge of the trochanter. 
Thus Winalow says, in his work upon the structure of tlie human bo^, 
" Feel whether the injured member answers to the sound." 

The xpine of the pubes is often used as a guide to dctermjna 
whether the trochanter of the femur is normal in its relation to the 
pelvis, since that bony prominence lies on the same level as the top of tbe 
trochanter, in the erect attitude. This prominence of the pubis is tiie 
most reliable guide to the external abdominal ring, and it is thert^ore 
often api>ealed to as a means of discrimination between femoi-al and in- 
guinal hernia, the spine lying to the outside of the sac of ingainsl 
hernia, and to the inner side uf the sac of the femoral variety, ll 
is sometimes difficult to fee! the spine of the pubes through the 
subcutaneous fat of the abdominal wall, but this difficulty can b« 
most readily overcome by slipping the finger up along the upper portion 
of the scrotum or labium, when the subcutaneons fat is forced away from 
the pubes and its spine distinctly felt. Tlie subject of hernia will, how- 
ever he fully diacusBpd in the chapter upon the wall of the abdomen. 

• The rule given as to the application oE Nelaton'a test haa been modified )i] 
the author, oince he has found tliat the test, aa originally deacribed by iU 
oriftinatnr, doea not hold good uoleas the thigh be in a Htate of xemi-fleaacm a 
alight adduction. 
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Bilow tie line of Poupart'H ligament, a fold iit the groin may bo per- 
' oeivcd when the tliigli of a recent subject is flexed upon the abdomen. 
This fold is on9 of importance, since it lies directly over the hip-j'oint; 
and it \<A often used by enrgeons as a guide in inaorting the knife in &m- 
pntatiou of the leg at the hip-joint, since if the knife be inserted at one 
end of this furrow and brought out at the other end, the capnuh of the 
hip-joint is almost of necessity opened, a ])ointof the greatest importance 
in jwrforming this operation with rapidity and ease. Parthermore, if 
the hip-joint become the seat of effusion, as occurs in the first stages of 
morbus coxarius, this furrow is uaaally obliterated; heuce tlie value of this 
fold in the diagnosis of diseases of the joint underneath it. If we press 
firmly at a point just below thiafuiTow, wo can detect the presence or 
absence of tenderness in the hip-joint; a diagnostic sign often of the 
commencement of inflammatory action, 

Wlien we examine the gluteal region of the living subject, wo can 
detect the following buny landmarks: 1, tho posterior superior spines of 
the ilium; 2, the spines of the sacrum ; 3, the tuberosities of the ischia ; 
4, the apex of the coccyx, situated in a deep furrow leading toward the 
•ntu. 

Tlie po»teriur gupenur aplne of the iUum is a guide to the sacro-iliac 
joint, since it lies on a level with the middle of that articulation : and it 
\» at this point that direct pressure, when tho patient is lying upon the 
abdomen, reveals disease of this joint, us the inllanied surfaces are thus 
brought iuto closer apposition, aud pain is therefore produced. It is 
opposite this point also that the bifurcation of the common iliac artery 
takes place within the pelvis, while the internal and external iliac arteries 
naturally arise from the same point. 

The third spine of the gacrum denotes tlie lowest level to which the 
oerehro-spinal fluid, whose function has been mentioned in a previous 
portion of tliis work, descends; hence it would be an impossibility for a 
spina biBda to appear below this level, even if the spinous processes of the 
■Bcmm were congenitally absent throughout its whole length. 

Tho luberositim of the ischia can be felt througli the gluteus masimua 
muscle which covers that buny prominence u2)on either side. Nature lias 
considerately protected those sup^mrts uf the trunk, in tlie sitting pos- 
ture, by a large collection of fat, and a bursa which is placed between 
this deposit of fat and the bone: hence tie weight is distributed through 
ft cushion of fluid, fat, muscle, and skin. It is considered as indica- 
tive of health when this portion of tho body is firm and rounded in 
form, when the subject is in the standing posture, since, in the infirm, 
the soft tissues of this region tend to become loose and flaccid, while 
wasting of this region is a frequent accompaniment of disease of the 
liip-joint. So miportant is the comparison of the so-called ''fold of the 
natee " of the two sides, when the presence of morbus coxarine is ens- 
ited, that it is considered as one of the moat \a\Mij)i)\ft ^\i.%a "v& "Oaa 
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decoction of tliitt diseiuc, since its direction aud diameter is often 
altered.' This fold is also ii guide to the aitiiatiou of the great 
nervt, which we can reach by pressing deeply between the ttil 
the ischium and the gre:it trochanter of the fomur. This situation oj 
norre protects it from injur}', while it also tends to explain whytheiil- 
ting posture is liable to produce a sense of numbness in the log and tool, 
if the trunk be long inclined toward one side, as it frequently bovomu 
pressed upon. 

The apex of Iha coccyx foi-nm the posterior bonndary of the perioMl 
space, while the tuberosities of tlie ischia, the sacro-ischiatic ligametic 
and the ramiof the puhesandischiahelp to compieteit^ boundaries. Hie 
coccyx is liablo to displacement, in occasionid instances, so as to impinge 
apon the rectum. Its mobility and late anchylosis to the sacrum has alrtadv 
been mentioned as peculiar to the female, since it is thus enableii ti> 
modify the size of the inferior ojM3uing of the pelvis. In some rare 
instances, the coccyx becomes the seat of a neuralgic aSection, and saif 
cutaneous division of the muscles attached to it becomes demanded is 
order to prevent its motion. 

In connection with the region of the buttock, there are two importm 
vessels whose course ia admirably defined by certain bony points which 
have been discussed in the previous page; these are the gluteal and itt 
pndic arteries. These vessels, especially the latter, have to supply paiW 
with blood which are of the utmost importance in the construction 
of the body: probably no region is of greater importance, from an an»- 
tomical, physiological, and surgical stand-point, than the perinienm of 
the male or female. It is important to every physician, therefore, thtt 
he be acquainted with the surgical guides to these vessels, in case asq 
typo of injury called either for compreBsion or ligation of them. 

The ghiieal artei-!/ esca'pes from the pelvis by the great sacro-seiatic 
foramen in company with its nerve. Its point of escape may be des^- 
nated upon the surface of the hip by drawing a line from the postfrler 
superior spine of the ilium to the trochanter of the femur, after the foot 
has been rotated inward; the artery lies at the junction of the upper and 
middle thirds of this line. 

The ischiatic artery also escapes from the cavity of the pelvis by the 
same foramen as the gluteal, and can be found, at its point of escape. 
about one-half of an inch tower down than the gluteal artery; hence tht 
same line will answer as a guide for both of these vessels. 

The j)M(/i'u artery and its nerye, as previously mentioned, escape from 

' The diagnosis of morbus coxariua, and a careful and accuiste discriminatiao 
between it and the many other conditions which closely simulate it in ils variota 
stages, is of the utmost importance Itefore treatmeiit be attempted. The aatbor 
would refer his reader to his work on Surgical Diagnosis, where all the poiaB 
of contrast and the latest means of diagaosis of hip-joint disease a^t^ ^ven in foil 
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reater aacro-scittlic foiiinien aitd enter at tlie leaser aiicro-BGi»tic 
men, thus passing over the exterior surface of the spiiie of the 
' ifchium, upon which it may be compressed in a thin subject. The guide 
to it consists of a line drawn from the posterior siijieriur spine of the 
ilium to the outer side of the tuberosity of the ischium, since the point of 
junction of ita middle anij lower tkirdu lies directly over this vessel. It 
may also be remembered with profit that the ischiatic artery lies in close 
relation to the pudie at its escape from the pelvis, but nearer to the 
middle line of the hip. 

Now, the situation of these veesels has more than a purely surgical 
importance. When we sit upon a hard and unyielding support, the 
weight of the sui)erincumbent parts is borne by tlie bony prominence 
of the ischium, and all pressure is, thei'cfore, taken from the lateral por- 
tions of the gluteal region; but, when we sit upon cushioned chairs, the 
soft tissues become pressed upon, and the arteries, veins, and nerves of 
the gluteal region are forced to bear a compression which niiiy result in 
the development of disease. It is stated by Holden that the compression 
of these vessels tends to create congestion of the pelvic organs and the 
development of hemorrhoids and nterine disorders, while the same author 
makes use of the following statement : "A celebrated accouchenr used 
to say that the fashion of hi.sh waists, tight lacing, and easy chairs 
brought him many thousands a yeai-." 



CHAPTER VI. 

THE ABDOMEN, ITS VISCERA, AND SURGICAL COmES. 

In prttrious cliapters of this volume, we have discnssed the bones vliich 
assist to form the cavitiea of the thorns, abdomen, and pelvis, and we ore 
now prepared to consider tlie organs of tlie two last cavities, as well u 
Bncli points of practical value as are suggested by their relations to eich 
other, or to the soft tissues which helj) to complete the walls vS the abdo- 
men und the floor of the pelvis. Many hints have sdready been thni»D 
oat, when the bones of the vertebral column and of the pelvic were under 
consideration, relating to the orgnnB of the abdomen, which will beir 
repetition here; but a careful study of the exterual contour of the abdom- 
inal walla is required in order to fully grasp all of the guides which are of 
use to the physician in dctormiug ubnormalitiesof theorgans beneath them. 
There are elements of difBcultj in the examiuatiou of the abdominal cat- 
ity for abnormalities of its contained organs which are not present in 
similar efforts made in reference to the hinga and heart, or the contents 
of the mediastina. These difficulties hiivc been verycleai-Iy stated bymj 
colleague, Professor A. L. Loomis in his excellent work on " Physical Diag- 
nosis,"' and I cannot do better than togivearfsumSfrom him, as follows: 
Fijvf. Tlioracic diseases involve the examination of only one or two 
organs; while an abdominal aflection may reqaire for Its diagnosis na exam- 
ination of ten or twelve organs. 

Second. Tlie action of the thonieic organs is regular and rhythmic*!, 
and their coutents unvarj'ing; wliile the action of the abdominal orgam 
is irregular and intermittent, since it may be distended with fluids, air. 
or solid material, or be entirely empty. 

TJiird, The organs of the abdomen are loosely packed in a cavi^ 
whose walls are distensible; this allows of great alterations in the relatirf 
situation of any organ to surrounding parts. In addition to tbiscauw 
of uncertainty, the abdominal organs vary in size during health. The 
uterus (normally the smallest organ of the abdopien) may in pregnain-'V 
become the largest of them all; t^he spleen alto's its size with the ra«.'U- 
hir engorgement of the alimentary canal; and the bladder is constantlt 
enlarging and decreasing in its size, as the urine accumulates or is voided. 
Dr. Bright, one of the pioneers of abdominal investigation a» a n)e.-tuii 
of scientific diagnosis, suggested the mapping out of tliis region of the 

' LessocB in VtymcaA.X>ia¥;i\(».w. N. Y.. 1880. 
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tmnk into well-dofined subdivisions, and a. carefal study of the 
of each in the state of health. These eulidivisions are uow commanlj 
employed by most of our aniktomical te»cIiors, and are essentia) ta the 
examination of the abdomen for diseasod conditious, as they help.(by> 
knowledge of the contents of each) to make onr inferences more certaiiu 
T)r. Sibson has shown, in his excellent work upon medical anatomy, that 
the abdominal organs are altered, in their relations to each other, doring 
the acts of inspiration and expiration by the displacemont downward dur- 
ing the contraction of the diaphragm, and their return to their fonner 
position during its relaxation. While this displacement must of neco- 
sity be most marked in the organs which occupy the upper regions of th* 
abdomen — the liver, stomach, and spleen — still the fact fnrther illag- 
trutes the difficulties which are encountered by the physician in abdomt- 
nul examinations. 

anatouicjll subdivisions op the abdomes. 
By a reference to the cut, showing the lines which mark the abdomen 
into regions, it will be perceived that the space between the lower ribi 
and the pelvis — the abdomen — is not of the same height in all of i« 
parts. The notch beneath the xyphoid cartilage of the stemum ii 
formed by the diverging cartilages of the lower ribs, which tend to sepit- 
rate with inspiration and approach each other during expiration, ihui 
causing the abdomen to apparently shorten and lengthen as the ribs 
move upwiwd and downward. 

The Ei'iOASTKic ZONE comprises that part of the abdominal caiivj 
which lies above an imaginary line connecting the extremities of Xhi 
tenth ribs. An imaginary plane passing thi'ough the abdominal cavi^ 
at this level will intersect the first or second lumbar vertebne, and 
the organs contained within it must be situated between the level of sncb 
an imaginary plane and the under surface of the diaphragm. The 
extremity of the tenth rib can usually be felt in the living pubject as a 
distinct projection on its convex border; hence it is a guide easily de- 
tected. The diverging lines formed by the free borders of the ribs of 
I either side subdivide this zone into three regions, called the epigostnc, 
and the right and left hypochondriac regions. 
The L'MUiLiCAL ZONE includes that poi-tion of the abdoiuinal oarit; 
which extends from the epigastric zone, above, to an imaginary jdaw 
jiassing through the abdomen on a level with a line which shall connect 
the two anterior-superior spinous processes of the ilia. SuchapUu 
would intersect the second or third sacral spine. 
The HTPOGASTBio zoKE lies below the umbilical, and is botmded 
upon either side by Poupart's ligament, and, in the middle, by the npptf 
margin of the pubes. As it embraces all of the lower portion of the sbdo- 
mea, it includes the cavity of the true pelvis and its contained organa. 
The aabdivision of the umbiWcaV ani Vy^^wtaw •M-aea i« TOarke4 by tww 
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vertical planes whicli are ftupposed to piisa througli lines on either aide 
which shall intersect the Bpioea of the piihea and tlio points on the tenth 
ribs previoualy designated as indicating the lower level of the epigastric 
zone. The names, right and lefi lumbar regions, are applied to these 
parte of the umbilical zone whicli lie external to these planes, while the 
hypogastric zone is subdivided into the middle or puMc, and the right 
and left iliac regions. 

Now a study of the diagrammatic cut previously referred to will enable 
the reader to appreciate the contents of each of these regions in health; 
and thus assist him to detect the presence or absenoe of any abnormality 
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in individnal cases, when sufficient dexterity in auscultation, percussion, . 
and palpation hue been acquired by pi-actice. The following tables will 
perhaps further enable the reader to follow this diagrammatic chart, 
while it may also assist him in memorizing the various contents of the 
individual localities. 

(The right lobe of the liver. 
The angle formed by the ascending 
and transverse colon. 
I The greater portion of tho duodenum. 
I The upper part of the right kidney 
L and its Bupvs^Tftvia.l co^waVe- 



right hypochondriac region. 
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The epigastric region. 

The left hyjiochondriao regioi 

The umbilioHl region. 
The right lunib»r regiou. 

The left htmbiir region. 

The hypogaatric region. 

The right iliac regiou. 
The left iliac region. 



TLeft lobe <j! IJie liver. 

Part of the right lobe of the liTpr. 
! ({all-blatlder. 

Pyloric orifice of the stomach. 

The commencement of the duodB- 
num. 

A portiou of the colon 

The paucreas. 

The abdominal aorta. 

The cipiiac aiia. 

The cardiac end of the stomach and 
a very large portion of that orgin 
when in a state of distention. 

The angle formed by the traiwyerM 
and descending colon. 

The apleen. 

A small portion of the left kidnij 
and its snpra-renal oapsale. 

The transverse colon, omentum, and 
convolutioiiB of the small intesline. 

The mesentery and its glands. 

The abdominal aorta. 

The inferior vena cava. 

The cEecum and iiscending colon. 

The lower and middle portions of the 
right kidney. 

Some convolutions of the small in- 
testine. 

A portion of the nreter. 

The descending colon. 

The larger part of the left kidnej. 

The urct«r, 

Some of the small intestine. 

The bladder, in children. 

Portions of both ureters. 

Convolutions of the small intestine- 

The uterus and it.s appendages. 
f The vermiform append \x of the coloa 
! The iliao vessels. 
[ Part of tlie ciecum. 

iThe fligmoiil floxure of the 
The iliao vessels. 
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• THE RXTBRIOR OP THE AUDOMEN. 

Having mastered the contents and bouiidarii's of these different 
giona, we are prepiired to consider the iippeiii'aDco which the iibdomen 
of the heiilthy Kiibject presents to tha eye ol the edncated physician. 
When the subject is placed upon the biu'k, with the head and tliorax 
raised and tlie legs and tliiglis slightlj flexed so as to relieve the muscles 
of the abdomen of undue tension, we perceive that the sliape of the ab- 
domen is oval and that it is marked by elevations and depressions which 
correspond tu the abdominal musclca, the subjacent viscera, nnd the 
iiAve], which sumetimes protrudes and ugnin miiy present a depression. 

In children, it is relatively larger to the chest than in adults; while in 
women, it is usually more rotund and broader in its lower irnrt than in 
the male sex. Its density is modified by the condition of the abdominal 
muscles, the pliability of the skin, and the condition of the lungs, since it 
is rendered most tense during a full inspiratory effort by the displacement 
of the viscera and the elevation of the lower ribs. 

It may be seen to perform movements which are synchronous with 
respiration; and these are more marked in males than in females, on 
account of the expansibility of the upper rjbs in women, and also from 
the customs of the two sexes as to dri^s. Abnormalities of movement may 
be an indication of disease, as the movements are exaggerated in thoso 
conditions which interfere with the full expansion of the hnigs — such 
as pleurisy, pericarditis, pneumonia, emphysema, mediastinid tumors, 
etc — while they are, as a rule, markedly diminished in peritonitis, and 
other diseases of the abdomen which are accompanied by severe pain. 

Betraction of the abdomen may indicate extreme emaciation, in which 

the omental fat has been absorbed for the nutrition of the patient; it 

often exists markedly in cerebral diseases, especially in the tubereulona 

leniugitis of children. In le^d poisoning, the ubdomiuul walls may be 

1 and nuyielding, resembling a board. A uniform enlargement may 
mpany ascites, tympanites, and tumors of the ovary of extreme size; 
e an irregular enlargement may exist in tumors, when hypertrophy 
rOf organs is present from the accumulation of gas in some isolated por- 
^tiocs of the intestine, from aneurismiU enlargements, from hydatids, and 
Pother causes. 

The superficial veins of the abdomen may present ubuormalities which 
have a clinical value. Their engorgement is often a valuable guide to 
those diseases which tend to obstruct the return circulation of blood 
through the liver or the portid vein; henco wo may exi)ect to meet with 
it in connection with the abdominal tumors which press npon that vein, 
enlargement of lymphatic glauds in the trausycrse fissure of the liver, 
cancer of the stomach, duodenum, or liver, hepatio abscess, waxy degen- 
eration of that organ, hydatids of th» liver, cirrhosis, portjil thrombo- 
^M, etc. The same condition mayextsb from otftttuc^ai »i\■N^i^»^jtfs«'^»• I 
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the inferior vena cavii, as u result of regargitation at the tricuspid orifice, 
since the portal Tessels are thne engorged from interferenco with tlie 
escape of blood into tiie vena cava. 

Ill those cases where the tricuspid valve is insufficient, and the pnlea- 
tion of tlia right ventricle of the heart is transmilted into tlieventecavie, , 
abdominal pulsation (which may be mistaken for an uaeansmal throb), 
may be detected over the liver in the right hypochondriac and epigastric 
regions, eiuce the eugorgnd portal and hepaUc veins may transmit the 
pulsations of the heart itself to the tissue of the liver. 

In the median line running from the xyphoid cartilage to the pvhes 
is a white line^the linea alba — which marks the point of nnion of the 
apoiiouroaoa of the miisclea which form the anterior abdominal wall. lu 
white color indicates the absence of vessels of large size, and this fact, 
coupled with the fact that it is the thinnest part of the abdominal waD, 
renders it the seat of election in incisions made for the removal of intra- 
abdominal growths, or in snpra-pubic lithotomy, wliile it is the jioiiit 
usually selected for tapping the distended blmlder and the fluid of asciM 

In the median line may be seen the umbilicos or navel. Thi^a point 
is rather nearer the pubcs than the eusiform cartilage, and is plaoei 
slightly above the centre of the height of the individual; it usually com- 
eponds to the level of the third lambar vertebra, although the obesity of 
any subject may tend to bring it to a lower relative plane. When it bs- 
comes necessary to compress the abdominal aorta, the point selected ii 
usually situated about one inch below and a little to the left of the navd, 
since the aorta is most easily controlled at the fonrth lumbar vert«b& 
Fi'cssure made above the nmbilicus would find the aorta farther from the 
surface of the abdomen and there would also be a danger of compreedng 
structures which might endanger life. In very corpulent subjects, tlu 
navel is often crossed by a transverse line or fold of integument, and a 
similar fold often exists in front of the pubes; lu tapping such a subject, 
it should be remembered that the linea alba is the line of greatest safety. 

As we descend along the linea alba from the ensiforui cartilage, the fol- 
lowing organs lie in contact with the anterior wall of the abdomen: 1. 
The left lobe of the liver which crosses the line at a distance of two or three 
fingers'breadthbelowthexyphoid cartilage; 2. The stomach, which lies in 
close contact with the abdominal wall below the edge of the liver, when 
in a state of moderate distention, while, if fully distended, it may axapj 
the whole space between the lower edge of the liver and the navel; in ■ 
state of contraction (when empty), it lies behind the liver upon the pan- 
creas, and may give rise to a hollow — the pit of the stomach — which co^ 
responds to the region filled by it when moderately full; 3. The middle 
part of the transverse colon (which occupies a space about two or three 
inches in a vertical direction according to its distention) crosses jusl 
above the level of the umbilicus; 4. Finally, below the navel, lie the con- 
' vol iitiona of the Bman\nteBtme,ttv6ovttcnt\!,\n,wn«,B^wiU\ttbladder,wh8B 
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1 a Btate of dietfitttion, but not when empty and contracted. It vill 
be perceiTCd that tlie hollow organs vary in their relative position to the 
abdominal walls when distended or empty, while, as hiu beeo meatioaeil 
in preceding pages, the etnmach and coloa are also affected b; the condi- 
tion of the diaphragm in inspiration and expiration. When anj of these 
organs gain in tht^ir weight by hypertrophy, tnmors, cancer, otc-.u 
additional sonrce of diaplacement below their proper level in the cavity 
I of the aMomen is present, since gravity tends to drag them downward 
I dnring the erect postnre, 

The close i-elation of the perltomeum to the linea alba, and in fact \o 
the whole of the anterior wall of the abdomen, gives to all wonods 

ongh the abdominal parictes a surgical importance far in excess of 
the simple danger attached to incisions in other parts. When the blad- 
der is empty, this serons coat of the organs lies in close relation to the 
whole length of the anterior wall, but, when the bladder is greatly dia- 
tcuded with nrine, the peritoneum is raised, and thus separated from 
the liiiea alba halfway to the umbilicus; this anatomical fact csplaini 
why the supra-pubic operation for stone in the bladder can be performed 
withont injury to the peritouffiutn, and why the distended bladder can 
he tapped above the pubea without great risk. It is always advisable in 
performing this latter operation, to insert the needle tie close to tirn 
upper border of the pubes as possible, luid to use the vacaum chamber 
to assist ill withdrawing the urine through the small trocar, as less dan- 
ger of subserpiont infiltmtion exists, and aa tlie organ can be completely 
emptied without changing the position of the patient, I have per- 
formed this operation daily upon a patient when the introduction of t 
{'athetcr was impossible, without exciting any inflammatory sympbums. 
Percussion becomes an indispeneable aid iu determining whether the 
bladder is distended, and should always be practised l>efore aspiration is 
attempted, since the case may be one of suppression of urine rather than 
of simple retention. 

Before we leave the median line of the abdomen, let us review the 
points which may be gained in this locality by the ordinai'y meant 
employed in such examinations, viz., inspection, palpation, percussion, 
and auscultation. The general iiiles which will bo given in this connec- 
tion apply with equal force to a.11 the other regions of the abdomen. 
although the organs e^tamined must, of necessity, change with each 

I locality. 
Inxpeclion enables us to estimate the size of the abdomen, its respira- 
tory movement, the evenness or iinevenness of its surface, the preseucse 
or absence of local enlargements, the pliability and colnr of the skin, the 
size of the superlieial veins, the amount of f:it. the presence of abaomtal 
folds or linea on the abdomen, etc., etc. 
Palpation should be made with the patient upon the buck, with the 
head and thorax raised and U\c tU\s;W iiv^x'Oi'; ^'?>.':A. It should never be 
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performed with the finger tips, mt tlie; tend to excite muscalar coutrac- 
tiou, but with the palm of the hund, and with a slow, firm, Qndalating 
motion. Both hands may bo used, and the pressure may be continuons 
or slternating. In some iiistances, the erect posture or an attitude where 
the body is inclined forward, will assist the diagnostician in palpation of 
this region. Since the most valuable information is gained through 
palpation and percussion, it is important that the various regions be 
carefully and thoroughly explored. Mensuration by the graduated tape 
may assist palpation in determining the relative size of different regions 
of the abdomen, and the increase or decrease of existing lesions, as a atae 
IB watched during its stages of dovelopmeut. 

Ptrctisaion of the abdomen ' requires a familiarity with tlie different 
notes afforded by the vai'ious organs in health, to be of much value in diag- 
nosia; but, when these are once gained, the note affords us most positive 
evidences of the size and condition of the structures over which percus- 
sion is made. The cbit-f notes obtained in the regions of the abdomen 
are of the dull, Jint, and tympaniiic quality. The former is j)reBent 
where the organ is solid, but is either overlapped or in proximity to 
the intestines which contain air ; the second is detected over solid struc- 
tnres which are bo separated from the intestine as to yield a note subject 
to no modification from its contained air — as the central part of the 
liver, spleen, and kidneys; while the latter is present over the intestines 
and stomach, since they coutaiir air and have thin walls. Flat percussion 
wiQ also be present over Siiid, as in ascites, except the intestines happen 
to be displaced by it or float upon its surface; it con thus he found over 
the distended bladder, the enlarged uterus, fluid ovarian cysts, aueuris- 
mal tumors, etc. Some diseased conditions have a characteristic pcrcns- 
won note, but the scope of this work does not admit of a discussion of 
all the field of physical diagnosis. Of late, some experiments have been 
made by my friend Dr. MoBride,* of this city, which seem to point to the 
extensive employment of wooden stethoscopes, combined with percussion, 
118 a more certain way of deciding as to the exact limits of viscera which 
are overlapped by intestine, than simple percussioa alone; his experi- 
ments upon the cadaver seem to prove that the most skilful could not 
detect dehcato shades of distinction with the naked ear which were very 
distinct when a wooden stethoscope was applied over the seat of percussion 
or at a spot slightly removed from it, 

AuscuUalioii is of value in detecting tlie fcetal heart, the bruit of 
uQeurismul tumors, the gurgling of imprisoned intestine, and the utero- 
placental murmur when pregnancy is stispected. 

Now, in the median line, we may feel the free edge uf the liver midway 
between the xyphoid cartilage and the umbilicus, and possibly the head 
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(tf the pancreu, when the pad«nt ia rmaciaud; we may detect thaiin 
at the stomach and the eitaatioa of the colon and smaU intestine hj per- 
casdon; we muT discoTer the distended bladder or the enlarged nteu 
hy three of the methods, tik,, eight, touch, and percassion; while hes- 
ing may enable its to detect the ftetal heart and the placental bmit. In 
this region, the abdominal aorta lies in close relation to the Bptnalctil- 
tima, and hence deeply placed; but we can Gtill often perceire the pvi^ 
tion of anenriEmal tamors and the enlargement of the Teasel by palpatioa; 
we may be able to map oat its exact dimensions by aoscoltatory percnf- 
Bion; and, finally, the anenrisroal bmit may be detected by auscnltatiai), 
which confirms the diagnoeis. Cancer of the stomach may present itself 
to the touch as a tomor of the median line, and by dragging the orgu 
downward, greatly alter its area of resonant percassion; when the ttunor 
cannot be felt, aoscnltatory percussion may enable ns to detect an abnor- 
mal area of deep dnlness. The cu>Iiac axis is often the seat of aoeorif- 
mal disease, when a tumor will be probably detected, by some of the 
means mentioned, high up near the diaphragm. The head of the pu- 
creaa ■ has been mistaken for disease of the transverse coloa and for ab- 
dominal aneurism inrolving the aorta. 

tTpon the exterior of the abdomen, other points mar be speciall; 
designated as of importance to the physician besides those mentioned in 
the median line. Prominent among these may be enumerated: 1, certain 
bony prominences which have been discussed in their clinical relaUoni 
when the bones of the pelvis were described; 2, the crural arch, or Pon- 
part's ligament; 3, the abdominal rings; 4, the inguinal canal, with iti 
contents; 5, the epigastric artery. 

The lino which corresponds to the crural arch or Poupart'n ligamaii 
is revealed, in most subjects, as a crescentic-like furrow in the skin, at the 
junction of the thigh and abdomen, its curve being a gentle one, whga 
convexity looks downward, extending from the anterior spine of the iliam 
to the spitio of the pubes. As the inguinal canal lies immediately abore 
Poupart's ligament, and as the external and internal abdominal ringa an 
but the two openings of tliis canal, the furrow indicated may serve u ■ 
vain able guide to any one of these part^. 

Tlie inguinal cajial connects the two abdominal rings and lies paialid 
with and immediately above Poupart's ligament. Its moat anterior open- 
ing — the external abdominal ring — is situated immediately above the spine 
of the pubes; hence the importance of this bony prominence in the dij^- 
of hernial protrusions through this opening. It is an oval ajtertun. 
whose long axis isdirected obliquely downward itiid inward, and is formed 
by the two diverging pillars of the ring, tho point of meeting of these 
pillars being concealed by the inbercolumnar fascia. Its size roria 
slightly in differeut subjects, but the forefinger can generally be intro- 

' Sir Wm, Jeoner, Med. Qaz,, 1860. 
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dQced into the normal ajjerture of th& adult. The most direct way of 
examining tlua opening for tlie purpose of detcrmiiiiiig ita eize or tlio 
presence of lierniul protrusions, is to elip tlie finger tip under tlie tliia 
akin of the scrotum, and follow up the spermatic cord till the finger per- 
ceiTCB the crest of tlio pubcs and the Bhai'p margins of the ring iteelf. 
The other opening of the inguinul canal — the internal abdominal ring — 
cannot be felt with the fiuger unless the inguinal canal is Gxceastvely 
dilated. Ita situation may bo determined by measuring two-thirds of an 
inch above Poupart's ligament, at a point midway between the anterior 
Buperior epino of the ilium and the symphysis pubis. It will thus he 
perceived that the name of the opening refers to the portion of the abdo- 
men with which the opening communicates* rather than to its relation 
with the mesial lino of the trunk, since the external ring is the most 
internal. 

The length of the inguinal canal in the well-formed adult varies from 
one aud a half inches to two inches, according as wo include the openings 
or not; while in the child, the inner ritig is sitaatud almost directly 
behind tlie external opening, thus making tho canul much shorter and 
less oblique. The growth of the pelyics bones, which causes a separation 
of the anterior spines of the ilia, tends to draw tho soft tissues outward 
And thus to affect the internal ring more than the external, since the 
latter is securely fastened to the pubes. 

Within the inguinal canal may bg felt the spermatic cord, which 
eaoapea from the external abdominal ring and supports the testicle, while 
the vaa deferens, which is the functional duct of that organ, may be felt 
in the posterior part of tho cord, since it can be distinctly separated from 
the other component parts. Withiu this canal, the testicle may become 
lodged daring its descent from the abdomen into the cavity of the scro- 
tum, thus causing a tumor which maybe mistaken for a hernia; tho intes- 
tine and omentum may bo protruded; and, finally, theperitoneal fluid may 
gravitate nito it from defective closure of the tunica vaginalis, creating a 
fluctuating sac 

The spermatic veins are aometimea ligated for the relief of vai'icocele, 
and it is of great importance that tho surgeon become so familiar with 
the " feel" of the vaa deferens as to distinguish between it and the adja- 
oent Teina. A patient lately shot and killed a physician who ligated the 
vaa deferens by mistake and thus produced impoteucy. 

The deep epigastric artery, which is of special interest from its close 
relation to tho interior surface of the abdominal wall in the immediate 
neighborhood of tho inguinal and femoral canals, may bo severed iu sur- 
gical attempts to relieve strangulation of a hernial protrusion at any of 
the openings in the vicinity of Poupart's ligament. Its course can bo 
mapped out upon the wall of tho abdomen by drawing a lino from a point 
corresponding to the inner border of the internal abdominal ring (whose 
BJtnation has been already given) to the cenirai ^oi\.\OTi (jt 'Oo.e xwiVaa sivi- 
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dominis mascle and thcucc upward toward the xyphoid cartilage. 
rule generally given to Gtudenta iii operating for strangulated hernia*! 
the inguinal region, is to " cut upward and slightly inward." 

The fibres of the abdominal muscles exhibit,. to a marked degree, Vhv 
eimplicity of arrangement which Nature always takes to iusurc against pgi- 
sible accident. If wo examine the three abdominal muscles — the oxtenu] 
and iutcrnid oblique, and the transrersalia — we will ece that the 6bTe$ ol 
each are directed in Biich a manner as to oppose each of the other two, 
and thuB to render the danger of an aperture occurring by a separation of 
the mnacular iibrea extremely small if not impossible. It is, therefore, til 
most uncommon of aecidents to ■find a hernial protrusion of tho contecti 
of the abdomen through its walls, eiecpt at some one of the normal 
openings, unless some previous diseased condition or tranntar 
weakened the resisting power of the muscles. 
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The study of the situation and relations of each of the abdonuDot vi*- 
oera is essential to the appreciation of diseased conditions. The inverti- 
gfttiona of Sibson ' have sliown that, when the lungs were artificially b- 
flatcd, the relations of the viscera in a recent subject became so altcitd 
from the state in which they are nsualiy represented in anatomical work*, 
as to make the study of visceral relations one of great difficulty and pro- 
portionate interest. Ue discovered that the organs of the ahdonieti, like 
those of the thorax, were constantly changing their situation, due Ut the 
combined influences of gravity and diaphragmatic pressure during cacii 
inspiratory effort, and that, in some instances, this unceasing activity wu 
an agent in the proper performance of their physiological function. It 
may, therefore, add to the general interest of this volume to note some of 
the more important features which each organ of the abdomen present!, 
and the guides which will be found most reliable in attempting to dccidf 
as to the presence or absence of disease. The general steps of a physial 
examination of this portion of the trunk have been given' m preriwi 
pages and need not be hero repeated. 

The Stomach. — This organ presents greater variations in size than sny 
of tho abdominal viscera, excepting the uterus. It may, when empty, 
resemble a piece of curved intestine, and in this state its long aiia ii 
nearly verliml (a fact not generally recognized). When fully distcudnl, 
its long axis becomes nearly horizontal, and it projects far below tlie tax 
edge of tho livur. Its largo or " cardiac " end occupies the left hoUaw of 
the diaphragm, and is separated from the anterior abdominal wall by Uie 
liver; hence this latter organ occupies the greater part of tho epigwlric 
space. When empty, the cardiac part of the stomach does not fill tlie left 

' Medwel knaUiva^. London, 1878. 
* See vaga ^S* *>^ \,V:iai(A.\atia. 
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hollow of the diaphragm; convolutions of the sinall intestine, and the 
tronsvcree arch of the colon miiy thus fill its pluce, while the spleen may slip 
in heliind the stomiich. The apex of the heart anil the lower part of the 
left ventricle actually overlap the cardiac end of the organ; hence the 
pain referred to the heart, and the palpitation after a flatulent mcah 
The distended stomach may so compress tlie heart caTitiea as to interfere 
with the i-eturn of venous blood from the head; this explains the occur- 
rence of stupor, epileptic fits, and coma, after eating excessively of indi- 
gestible food.' The distended stomach may, by compressing and empty- 
ing the blood from the liver, so distend the right auricle of the heart aa 
to produce tlio swollen veins uf the neck and forehead seen after eating 
to eiicess, since the return of venous blood from the head is thus im- 
peded; and, by creating a difficulty in the movements of the diaphragm, it 
ia further possible for the stomach, when distended, to impair the useful- 
ness of the lungs. Patients affected with dyspepsia usually labor under 
the delusion that they are suffering from disease of the heart, from the 
palpitation, cardiac pain, and symptoms of impeded return of venous 
blood. If we percuss over the stomach when the patient lies upon the 
back, the note is resonant, since the food contained in it gravitates to its 
most dependent part, but, if the patient bo in the erect posture, the food 
fills the part of the organ which lies below the free border of the liver, and 
a dulness takes the place of the former resonance; this point is of prac- 
tical value in estimating the size of the stomach or of the liver, since the 
trunk should not be raised, if we hope to get resonant percussion over the 
entire area of the stomach. ' 

The Livee. — This organ is extremely variable, both in point of size 
and in its relative position to other parts. Its position within the abdo- 
men isgreatly affected by the filling of the lungs during inspiration, -when 
it is displaced downward by tho diaphragm; wbilo the riba are raised at 
the same time, thus apparently adding to the downward displacement. 
For this reason wo find the liver low in tho abdomen in those subjects 
who have a robust development of tlie chest, and high in those whose 
chests are contracted and the lungs small. Distention of the intestine 
by air tends also to add to the upward displacement of the organ, and 
the size of the stomach, as well as its distention, is also liable to markedly 
affect its position within the abdomen. This displacement of the liver 
during each inspiratory act has a physiological function, since tho eom- 
presgion of the organ by the diaphragm tends to squeeze the blood from the 
hepatic vessels, and thus to favor the return of portal blood to the right 
auricle of the heart at a time when the heart cavities are best adapted to 
receive it, as the lungs are expanded and the chest enlarged, thus reliev- 

' Sibson reports a case where a flt olwaj-s occurred after eating pork, 
* The cuts on pag^s ST9 and 28!) depict the relations of the Btomocb to odjmn- 
lag viEcera, in itii normal and abnormal conditions. 
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tag tlw beazt <rf BBdne pnasniv and CavonBg the reception of large qasQ- 
titim of Uaad. Th* ji^ «tf tlie Imr, itamacli, iDt€stino, and, to a lea 
sKtaft. wt tba ipbcB sod kidneTB, dazing re^iintion, and the altenute 
oompnmam and txptmnoa ^liok the; neoeeaarily ander;go, since iiaj 
an all man or itm ^aetia, eoBatitatn « perpetaal churning moliM, 
vUek onqpcrtianably aaaiata in tite proper peiiormance of their phjsiolo- 
gical foBctionB. When Uw EfamMcfa ia emptr, the lirer maj be taaiti 
to reach the left hTpochondiiain, irhile, when distended, it mar bt 
erevded npwazd and to the ligfat; the internes, vhen emptj, faror is 
~ 'l^vkile, vhen thej are dutended, the liver mar be raised; emphjr^eiu 




T».VSO.—Aii^t»mtoibowtiieiiarmalpaaaoaot the llTerwIIhla the ■lulmwii imIITmm 
tantof ltaafiUiK*>BBiitlBdlaM«e, aa*cUu Uw >r«M In which pn^nnvfrora iiirli odMBM^* 
wool*) In axarMd. 

and fluid in the right caTity ot the plenra tend to create a downward di*- 
placemont; finally, in phthisis, when tlie lungs are Eeriously impaired ami 
their full inflation rendered impossible, the lifer may be found so bijii 
«■ to bo completely behind the ribs. When the liver ia the seat of nul^ 
nant diseasn, an uhacess, or hydatid cysts, the diaphragm ia taisedf fit 
right lung is encroached upon, and the heart is displaced to the 1^ «f 
the thorax, aad ia also raised; but, when congested, or incieascd in liit 
by fatty or waxy degeneration, the organ tends to sink in the abdi>m*B 
and to present a marked increase below the ribs without enc 
to any marked extent upon the thoracic ciivity. 
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The extent to which the liver may "be detected below the margin of 
the ribs may indicate eitlior disease of that organ or some abnormal con- 
dition of neighboring structures. Thus, the liver may bo found to lie 
inclose contact with the abdominal wulls (without any enlargement of 
the organ itself) from preBsore of pleuritic or pericardial eSusion, or 
when the conditions of emphysema or mediastinal growths are present^ 
while the same displacement may exist when the iutestinal canal is empty 
or the stomach collapsed. We can understand from these facts why the 
pain and sense of oppression created by a diseased liver may be referred 
eiUicr to the costal walls or to tho abdominal parietes, and why the fric- 
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tion-flound heard over a local peritonitis at the seat of the liver may simu- 
late a pleurisy when that organ has risen high np in the thorax, thus lying 
entirely behind the ribs. Tho pain produced by diseased conditions of 
the liver may be referred to the right shoulder; a fact whose explanation 
lies in the anastomoses of fibres contained within the splanchnic nerves, 
inth the cervical and brachial plexuses. 

From the facts which have been given in reference to the situation of 
the liver within the cavity of the abdomen, it is plain that no organ offers 
fl opportunities for error in diagnoaia, il ttve ^\i^6\ii\aQ.\a tvo^. ^"W."^ j 
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I Mid tlionniglLly fajaibar with the note of Urer diHat 
t for one to McerEain bv palpation and percnaBion 
limit of tbe orpm ilon^ ainoe the entire organ may be dispkoed don- 
wmrd witlunt anr duu£« of its etructures; but tlie upper limit of Ik 
orgaa mut alio be determined, and, by comparing the two linfis of d^ 
BMB thos obtained, the thickness of tbe liver may be estimated and At 
qaaction of incnawd Toiame of the organ decided. It is well, thenfbR, 
to Mait with some proccmoeiTed idea of the asnal limits of liver dnlnn 
in tin atata of health, lince dne allowaQccs can be made in spet^ cats 
for diipboemait. 

lSptreusti»M be made over the thorax from tho right nijiplo down- 
ward, the dnlness of liver tisane will usually be reached at about the fifth 
interoostal space; while the line will reach to nearly tho level of tin 
xjphwd cartilage in the median line, and to the seventh rib in the aiil- 
laiy space. Xow, this upper line of dulness tells yon whether tbe linr 
is displaced apwanl or downward, or is normal in ita position; and tU 
lover limit of hepatio pemnssioii will decide, by comparison with tho liit 
fint laapped oat upon the cheet, whether the liver is of its normal thick- 
neas, decreased, or incre^»d. The normal liver should measure ttboitl 
three inches in tfaicknes in the median line in front; about foor iacha 
in the line dropped throagh the right nipple; four and a half inches in 
the centre of the aiiUary spaoe; and, finally, about four inches in iht 
doraal re^n. 

SibsoD pats ttM wipptr limit of the liver in the region of the level of 
the eighth doraal spins, and he designates the tenth dorsal gpine as the 
guide to the point of contact of the liver with tho wall uf the abdomen 
posteriorly. The hwtr «/jr« of the liver, in front, corresponds closely in 
health to the free border of the ribs, and it is customary to employ pal- 
[ution along tliis free border la determining the character of the liver 
odgos, the presence of nodosities, etc. If this be employed, thi; patient 
should relax the abdominal wall, and the fingers ehould be crowded well 
baoeath the riba until the edge of the liver can be readily porceivcd. 
The lower border of the liver can be perhaps more readily felt in the epi- 
gastrio sjHkce, midway betwrcn the xyphoid cartilage of the stcrnDm and 
tho umbilicus, whore oven the uatutored hand can hardly fail to detectit 

Tho upp*r stir/an of the liver being convex and overlapped by the 
•dgoa of (h» right lung, while its highest point is beneath the dome of 
ths relaxed diaphragm, it bepome3 evident that a wound of tho right side 
of the ohost with a pointed instrument,' between the sixth and sefwth 
rihf, would flret itcnetruto the right inng, then the diaphragm, and, 
flnally, tho tissue of tho tiror itself. 

' Mftnj' fiu>la of oUaloal Intongt pf rtaiaing to the liver have been olrsadf di*- 
flUMtxJ Jii lIuiM [a|,MTrtiV^i Inal nT th« relotlonB of tbe thorado walls to tbt 
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Thb Spleen. — This organ, when healthy, ia subjected to all the 
modifications in jioaition wbich have been enumeratofl aa affecting tho 
liyer and stomach, and they are tlie mechanical resulta of about the same 
general causes. Although a deep in&piration may tend to displace it 
downward, it rarely, if ever, is thus pushed below the free horder of tho 
costal cartilages; hence the spleen, if normal in size, cannot be felt by 
the liand uuder any of the varying circumatancea of life. In those con- 
ditions where the spleen enlarges, the organ expands chiefly in an ante- 
rior direction, tlius giadnally passing more and more in front of the 
axillary line, but, while it grows also in a downward direction, it seldom 
appears below the costal cartilages (even when quite large) except at the 
end of a full inspiration, when it can sometimes be felt. It may he 







regarded as a most positive evidence of an enlarged spleen, even when 
percnasion leaves the eiamincr in douht as to the exact fiize of tho organ, 
if a solid mass can be felt to protrude from underneath the costal carti- 
lages of the left sicie during a full inspiration, and to recede with expira- 
tion.' There seema to be more uncertainty in tho minds of many prao- 
titiooera as to the anatomical situation of the spleen than of any other 
organ; I have often witnessed percussion made in the space below the ribs 
and above the ilium by intelligent men for the purpose of estimating the 
size of the spleen which was suspected to be enlarged. It sliould be 
remembered that tlic organ lies on the left side beneath tho ribs, and that 
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percnaeion shoiild bo made, with the patient lying upon- the right ■ 
only in the axillary line from Ihe level of the ninth rib downward, if ib 
size is to be accurately dotermincd. Auscultatory percussion (as deacribcd 
on page 2S7) will often enablo the examiner to detect delicate shudm et 
splenic dnlness wbeu tlie unaided ear might fail to perceive iL 

It is important to discriminate between splenic enlargement and (1) 
cancer of the stomach, (2) abccsa of the abdominal wall, (3) ( 
omentum, (4) enlargement of the left lobe of the liver, (5) f»cal a 
lation in the colon, (6) disease of the left kidney, and (7) oTsrian tu- 
mors.' 

In the first instance, the line of dulness will be ciroamBcribed, sat 
firm percnssion will yield a resonant percussion note, since air is contaJDed 
in the cavity of the stomach; in the second, the tumor will be det«ct«l 
by palpation and will fluctuate when the pus becomes superficial; in the 
third, the line of dulness will be carried to the right nnd across tho abdo- 
men, and cannot be traced backward or upward beneath the ribs, whil« tlu 
growth will be nodular and uneven; in the fourth, the line of dulnea 
will he carried to the right and join liver dnlness; in the fifth, the sodog 
of enemata and cathartics will prove the only way of making a poutin 
diagnosis; while, in the sixth and seventh, the history of the patient, 
sex, and the Gituation of the growths will aid in their discrimination. 

The six lower ribs and cartilages protect the liver, stomach, and 
spleen during expiration, all of which organs rest upon the mnscnlnr 
fibres of tho diaphragm, in front of the lower ribs and the wedge of the 
lungs at the posterior portion of the thorax. These viscera, therefore, 
occupy the hindermost part of the body,. and, as the wedge of the luDp 
descends during the inspiratory act, they are displaced forward as well x 
downward, since the lungs are interposed between the chest-wall and tba 
diaphragm. This forward displacement of the spleen, liver, and Btonucli 
constitutes one of the most striking effects of the inflation of the longii 
althoQgh in the case of the spleen, the forward movement is less marked 
than that of descent, while in the case of the stomach, the forward move- 
ment is ill excess. 

The doubt that still exists as to the physiological functions of the 
spleen creates difficulties in the diagnosis of affections of that organ, 
since few symptoms of a general character point directly to disease of ju 
substance. Its isollll(^l position furthermore tends to render palpation 
almost imposciblo, except when excessively enlarged, and the preHunceof 
adjacent organ), wliloh tnttv, at times, contain solid matters, renders the 
i detection of tin* f XK^-t untltuo of splenic dulness on percussion a point of 
i^iffioulty. StUMo »t tU« )H>iuts of diagnosis between an enlarged splwn 
nod oth<»rO(>ud)ti4Ui« which umulnte it have beea considered la aprcmui 
ipagD. 
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The Pakcbbab. — This organ, whose right extremity or "head" is 
embmced by the curving duodenum (and whose duct, in common with 
thut of the Liver, opens into the cavity of that portion of the alimentury 
canal) lies traiiBverBcly across the abdomen behind the stomach. It croBses 
in front of tlie abdominal aorta and the bodies of the lumbar vertebrse, 
nsnally on a level witli the first or second. If the organ ia normally situ- 
ated, therefore, it should bo found about two inches above the navel and in 
the median line of the abdomen. Now it is only nnder the most favorable 
circumstances that abdominal palpation can detect the pancreas, since the 
subject has to be emaciated, all omental fat absent, and the abdominal 
organs empty; in this case, firm and deep pressure may enable the edu- 
cated touch to map out the outline of the pancreas. In an interesting 
article written by Sir William Jenner,' the point was made that in somo 
few instances the normal pancreas had been mistaken for aneurism of the 
abdominal aorta (since pulsation had been communicated to it from the 
close prosimity of that vessel), and also for disease of the transverse arch 
of the colon. The difficulties in reaching it even under favorable circnm- 
Btances, and the infrequency of such conditions, render the organ one of 
little clinical interest. 

The Intestin.1L Canal. — All of the space below the umbilicus is 
occupied by the convolutions of the intestine, the jejunum lying nearer 
to tlie navel; hence the fatality which ia associated with umbilical hernia. 
The coils of the ileum are situated lower in tho cavity of the abdomen. 
If we view tho subject posteriorly, the duodenum may be said to wind 
around the head of the pancreas on a line situated in the space between 
the spines of the last dorsal and first lumbar vortcbrffl, being contiguous 
to the point of entrance of the vena porta into tho liver at its transverse 
fissure, and the hepatic artery as it emerges from the same organ. From 
this point, the duodenum descends along the side of the ascending vena 
cava, then curves to the left and crosses the aorta at tho level of the second 
lumbar spine, then ascends along the left side of that vessel, and disap- 
pears among a mass of convoluted intestine. 

The lari/e inleatine lies superficially in the anterior part of the abdo- 
men, and for the greater portion of its course it ia accessible to pressure; 
faence hardened fteces can usually be detected by external manipulation, 
if the physician be familiar with its general course. The cfecum and tho 
ilio-ccecal valve lie in the right ihac fossa, tho ascending colon passes 
through the riglit lumbar region in nearly a vertical direction, lying over 
the kidney of that side; the transveree colon crosses the abdomen, in a 
horisontal direction, two or three inches above the navel; the descending 
colon descends through the left lumbar region, lying in front of the kid- 
ney of that side, and finally, the sigmoid flexure occupies the left iliac 
fossa. Ftecal matter in the ascending colon and sigmoid flexure may be 
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miBtaken for maligniint clisease, and, if in the cscum, the diagurii 
between it und itcritypbiliUa is often difficult. A tumor in the abdomea 




Via JS3.-TlewotlhBabaimlnii!orEsnafronibehliiil. (After Luachka.) 
deaum. Ill, llcmn. IV, Cq\oq. V , 8\KnuA4 ftBim*. N\,B»ctuni.- 
ai.-canllDg' lo regioiis, niul tba ribs Kre iium\ie«41.«iTM^««B ioin«i 



! ABDOUKir Ain3 ITS 



S»9 



may be apparent whou tlie traDSTerse portion of the colon is so distended, 
while, if it ho conBucd to the point of junction between the transverse 
and descending portions, the diagnosis between it and enlarged spleen 
can only be maJe by tlie use of repeated injections of olivo oil, ox-gall, or 
other enemuta, or the employment of oathartica. On the right and left 
side of the body, the colon is uncovered by peritonjeum, below the kidney 
and above the crest of the ilium, and it is in thesetwo situations that the 
operation of colotomy is performed for the relief of malignant disease or 
congenital absence of the rectum. 

Holden' gives thefollowiuglanJmarksforthisoperation: "1, the last 
rib, of which we feel the sloping edge ; 2, the crest of the ilium ; 3, the 
outer border of the erector spiiiEe muscle. The incision should be about 
three inches long, midway between the rib and the ilium. It should 
begin at the outer border of the erector apina muscle, and should slope 
downward and outward in the direction of the rib. The edge of the 
' quadratus himbornm ' muscle, which is the guide to the colon, is about 
one inch external to the edge of the * erector spinte,' or three full inches 
from the lumbar spines. The line of the gut is vertical and runs (for 
good two inches) between the lower border of the kidney and the iliao 
crest." 

In lyphlilia, the presence of a tumor, which bears a. resemblance to a 
sausage in its general outline, may be detected in the right iliac fossa, 
since impaction of foeccs in the ciecum is usually the result of a paralysis 
of the muscular fibre of the gut, which follows catarrhal inflammation. 
The presence of the ileo-crecal valve in the right iUao fossa further assists 
in producing impaction of fieccs in that region of the abdomen more 
commonly than elsewhere, and the direction of the colon may also be 
taken as another factor, since the contents of the bowel have to oppose 
the force of gravityin order to reach tbo transverse colon. 

The right iliac fossa is the most frequent seat of tenderness, to jtres- 
sure or miinipulation of the abdomen, in typhoid fever and its allied con- 
ditions. This may bo acconnted for by the presence of the solitary glands 
and Feyerian patches of the intestine in great abundance in the lower part 
of the ileum, near to the ilco-csBcal valve: since, in typhoid fever, these 
glands, and the patclies of Peyer especially, are the seat of morbid changes 
of the greatest pathological interest, resulting in ulceration of the intes- 
tine and a liability to perforation. 

That distressing condition, and one which oftentimes has a clinical 
value of the greatest significance — tympanites — is tlie result of over-dia- 
tention of the intestine with accumulated gas. A certain amount of air 
is always present in the intestinal canal, since, by it. Nature protects the 
coats of the intestine from injury; the air keeping the canal inflated and 
thus separating the walls from eueh other, while it also cnablca the intes- 
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tdt, ia ■nma ana vho* tba abdiwaal «alfa an flaccid, by bimaanal 
■ l a ijmTittfTi (nnr fcairi hring pl a rr i l mi Iba anterior and theolheroiiUu 
ffo a t a n at amfaca at tba ■MrwaWj ao m to indude the organ benrwa ' 
t^a),IaDfrBaktan7tfai>tIfaa*«&erarbacaablo.tofeeIcertain ihat | 
I ooold delect tbe oatliBe of tba kidacy mn mder tbe most faToralile 
eonditionj, prorided it n of nonaal lice and in its proper positioa 
Tithin tbe abdoaien. Ifae&ere tbat biManinl palpation. as deacribed abor^ 
ii tt aae in deierauiiing tbe anoont of renal teademen which exists tn 
any girea caae, bat I relj mtsv npon aoscnltatoiy peremsion than on ' 
tooeh to detcmine tbe exact outline of the organ. 

TbeM organi are letuned in their place partly b; eonnectire tj^sae tai , 
partlj by meaaa of the blood-vessels oonoect^ wiih them. Thtrr an 
•ometimea movabte within the abdomen — the eo-called " movable kidnsf * i 
— and, if on the right side, Each a tomor is to be diagnoeed from ■■ 
enlarged gall-bliiddeF, an oTori&n tumor, or omental disease, while, if on 
tbe left aide, it may be coofoanded with an eolaiged spleen, impacted 
ovarian growth, or malignant disease. 

Care should always be need in the discrimiuation between the ttonnal 
ODtUoe of renal dalness and the dolness afforded by an enlarged lirer or 
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spleen, or an accumulation of fsces within the colon. It can be made to 
disappear, by gentle preasure, so that it cannot be felt. 

The kidneys may be increased in size by calculi within the pelvis of 
either organ, which tend to the doTelopment of pyelitis and thus con- 
vert the kidney into a bag of pus; by cancoroua and tubercular deposits; 
by the formation of hydatid cysts within its anbatanco, and by the 
obstructed escape of its normal sccrotioii — the condition known as hydro- 
nephrosis — the result of obstruction to the ureter by calculi or pressure, 




whlcb tie deep wlthla the abdomen. 1, tbo abdomloal oarU; 9. the 
re«ol»; 3. the dlBpbragni; 4, tbo kbIIho txii; 6. the superior raasonterio iirtetj; 8, tha 
Rj; I. Ibe Bpernmilc arteries; H, tba Interior meaenterloarteiy; S, the lumbar arCerieB ol 
le; 10. tbe cDminon illaa arteries; II. the Inlemal iUac arterlei ot eilhcr side; a, znihold 
:; b. Inferior vena cara cut ecroa: c, (esopIiBeiiB cut avrom; d and c, pooai muaclea: /, 
Utuujt; 0, ureter*; h, bladder; I. rectum, }jlag bebiod the bladder. 

an abnormal course of the renal artery which encircles the ureter like a 
cord, the presence of a congenital valve-liko flap in the pelvis of the kid- 
ney, or the development of tumors of the ureter itself. Disease of the 
suprofrenal capsule may also tend to create an enlargement uf the organ 
and thus confuse the diagnostician. In determining the size of the kid- 
ney by percussion, the patient should be placed upon the abdomen and 
k fAtmi, so as to allow any fluid, if present, to gra^tate to \^vi -sv^^ 
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thos to float the intettine in the region ot the bd- 
■MT^ aad to ■omNiikil tfaem vHfa naoen whose reaaaaac perc^udion aauli 
gftatij IB iw"*"; the phjBcns to detect the ontUne ot renal dolnes. 

Tkb BtADDEi. — The poataoD erf this orgsa, vben empt;, cumAt bt 
dctBiBiaed hf aaj ol the neciM an|dojed Ja the physical exploralton of 
the ■fadaBen. Wheo It is faUy disteodad, it rises above the pabca oevf* 
M lugh ■■ tho tmtnBeiu, carrpagUM peritonsam iritfa it, and tbossep- 
omttng thai membcmae from the Unea alba belov that l«reL A smoMk 
oral toinar is thos fonned above the pubes, which m»j distend tbe 
whole of the hjrpogaBtrie regioB, and ita oatline is easily made oat bj 
ootitn«ting the tympoDitic resonance of the intestine upoa either eit 
ot it with the daloess on perciusHiQ obtained over the fluid contenti 
of the organ. Sin<». in infants, the bladder normally oseomca a higlm 
plane than in the adalt, a smaUer qnantity ot urine can bo pcrceind In 
percnsEion orer the hypogastriniB. The only thing liable to be oon- 
fonnded with the disteaded Madder are tbe gravid ntems in the (eoutk 
and extensive malignant dieesee of either sex, and the employment of 
the catheter will remove all donbt at once. 

When the Madder has become im)>aii¥d in ita contractile power from 
the atony of orer-distention, l(»cal inflammalion of tbe organ, or tiw 
paralysis which accompanies some forms of sjiinal affections, an inconti- 
nence of urine ofteo occara fpjin an orerflaw of the highly distended 
bladder which is too often mistaken for a tnio incontinence, tlio jihyv- 
cian sappoeing erroneoaily tbafc the bladder is empty, since tbe Drint 
flows oS continnously. Sach cases as thceo are always subjects for an 
examination of tbe bladder by catheterism, and tbe only hope of relief 
depends on the regular use of this instrument nntil the bladder can rt^n 
its normal jwwer of contraction, prorided it is not permanently im]iair»l. 
Patients afflicted with true paralysis of the bladder often apparently K^n 
control of it, since the nrine ia volnntarily bnt hastily expelled ; eueh an 
occurrence most be considered, however, aa an evidence of incrtated 
reflex excitability of the spinal cord, in which case the presence of tl* 
accumulated nrine creates a reflex spasm of the organ, and the phyncitti 
should be citrcmcly guarded in giving a favorable ()iognr=is. 

The Uterus.— The unimpregnated nterus, altbongh its fuadn 
teaches the lower part of the hypogastric region, is still inacccsaiblo to 
the touch and its oatline cannot be made out by pcrcnasion. It isonlf 
after imiiregiiation has prodnced such an increase in the b'izq of the ergin 
as to bring it well above the pelvic cavity that physiad examination is ol 
aid ill diagnosis. As early as the second month of pregnancy, the npper 
limit of tbe nlerus may be detected by percussion just above the pabN. 
but it is still too Email to be felt; by the fourth month, however, Uw 
incrouso in the womb begins to bo very perceptible, both to sight and 
touch, wliilo percussion is a valuable atd in accurately determining the 
steady increase in the a,i«aol4ii.Vneaa as gestation progresses. 
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After the Bfth month, auscultation becomes even more reliable as a 
means of determiiiitig prognuncy, since the fcetal heart and the plucental 
bruit maj be then detected. Toproperlyauscultatethouterua, the woman 
Bhonlil be placed upon the buck with her thighs flexed, so as to relax the 
wall of the abdoDicu, and, in some instances, it is well to rotate the 
patient to the side, so as to draw the womb away from contact with the 
pelvic arteries, if the question of transmitted sound from an aneurism he 
worthy of consideration. I always prefer the stethoscope to the naked 
e&r for this purpose, as tlio sound can then be limited to a circumscribed 
area. The special characters of the placental bruit, the funic souffle, 
and the festal heart can be ascertained by a reference to the excellent 
work of my colleague. Prof, Loomts,' and to other similar works. 




It may be well to mention here that thofmlal heart-sounds may be 
confounded with the pulsations of the aorta and iliac arteries of the 
mother, and, in the early months of pregnancy, this pulsation may even 
render the heart-sounds of the foDtua inaudible. Twin pregnancies may 
often be detected by heart-sounds he.ard over the womb at distant points, 
and by an absence of fi}Tichronism between the two pulsations. It the 
pulsations be heard below the line dividing the enlarged uterus in its 
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centre, a vertex presentation may be suspected, while, if above this ima- 
ginary line, the probability of a breech presentation is a strong one. Tb« 
fojtal heart may bo nbaent in pregnancy when the fcetus ia dead — a point 
not to bo forgotten in diacriminating between pregnancy and other 
tumors of tlie abdomen. The cliaractor of the fcetal heart during labor 
may often be a valuable gnido to the time when inatrumenta are demanded 
to Gave the life of the child, since, if feeble and intermitting, impentiiiig 
death of the tistus ia indicated. 

There are many abnormal states of the nterns which canse enliu^ 
ment of that organ, and which reqnire the most careful study of synp- 




toms, as well aa the aid furoished by palpation, percussion, and i 
tation, to make an accurate diagnosis; but these are too numerO 
decribe here in detail, and the author respectfully refers his reader |l 
more exiiauative work upon Surgical Diagnosis for all the points of'T 
ferentiation between them. 

The various displacements of the uterus, while associated with many 
symptoms of a serious ciiaracter, are not to be determined by abdominal 
examination, although the use of one hand applied to the abdomen may 
prove of great assistance in some Instaucss when combined with vaginu 
or rectal touch. The points of diagnosis of these more common disorder! 
of the iiterua cannot, therefore, be incorporated in this volume. 

The Ovahies. — lu the norttio.1 state, these organs lie witii " 
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ity of tiie pdns, umI caooot be peroeired hf abdomiiul caqdonUim; it U 
only when tlve; have become enlarged from dUcue and been toroed out 
of tlio pelTJc cantr into the abdomen, thus displacing adlMeot oigwis 
from their nomiiil ntnatjoo, that tfaej become a aonne of error in dia^ 
nosis, and often of great perfdexi^ to the phjadan. Wbea they are of 
small eixe bnt still large enough to be perceived through the abdomioal 
walls, they are confined to the iliac fossa of the side oorresponding to the 
organ affected ; as they continue to grov, they grudnally read) the median 
line; etill later, llw tumor seems to fill the entire width of the abdomen, 
uid the point from which it started becomes a subject of the grealast 
difficulty to determine, except from the history of the patienL The pre- 
ceding diagram will show the positions assumed by ench a tumor in dif- 
ferent stages of ita growth. 

These tumors are liable to be confounded with enlargements of the 
ntems, such as pregnancy, fibroid tumors, etc, hydatids of theomen- 
tam, ascites, enlargements of the spleen, liver, and kidney, and fiecal 
accumulations withm the intestine. The differential diagnosis of tlioso 
affections will be found arranged in tables for ready rcferenoe in another 
work by the author.' 

CLIinCAX POUTTS PBETAININO TO THS KBBVB8 OP THB ABDOUKN AND 
PELVIS. 

The ilio-bypogastric and ilio-inguioal nerves are sometimes the seat o( 
a severe form of neuralgia. It may be produced by disease of the lumbar 
vertebr33, structural changes in the parts investing the lumbar plexus, 
pelvic diseases, exudations in the substance of the jisoaa muscle, strains, 
contusions, exposure, and an byaterical condition. The pains arc usUHlIy 
of a paroxysmal character, and radiate in the course of these nerves; they 
are of a lancinating type, and often extremely severe. Painful points 
may be detected in one of the following regions, or possibly in all of them: 
1, a lumbar point, near the spinous processes of tho lumbar vertebite; 3, 
an ilvae point, near to the middle of the crest of the ilium, where the ilio- 
hypogastric nerve pierces the transversalis muscle; 3, u, hypogastric point, 
slightly above tho external ring, where the ilio-hypogastrio nerve pierces 
the aponeurosis of tho external oblique muscle; 4, an inguinal pnint; and 
5, points upuu the scrotum or labium. It is stated by Kutl.a' that this 
type of neuralgia may be occasionally accompanied by an increase in tho 
sexnal appetite, and a spasmodic contraction of tho cremastor muscle. 

This form of neuralgia is to be diagnosed from rhcumalio myalgia of 
the longisstmus dorsi and sacro-lumbalis muscles; and from those typos 
of chronic affections of the uterus which induce pain in tho back. It 
might also he possibly mistaken for an attack of renal or biliary colic. 
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The diagnosis will be made chiefly by the "puncta dolorosa " ' [ireTioaslj 
described, by the coarse of the pain, and by its iutense paroxysmal uid 
lancinating character. 

The nerves which are distributed to the skin of the abdomiatd wiiU 
may be considered aa comprieing two distinct sets, based on the pbrao* 
logical action of the abdominal muscles which are supplied by them. At 
cording to Hilton, the abdomen may be divided, on a line correspondi^ 
with the situation of tlio umbilicus, into an upper or respiratory porliiu^ 
and a lower or abdominal portion. The upper or respiratory portions 
supplied, in great part, by the lower intercostal nerves, which are distri- 
buted also to the muscles of the chest, and which, if taken with the othtr 
intercostal nerves aa a group, are essentially respiratory in their function. 
The lower or abdominal portion of the abdomen is supplied chieflv bvths 
ilio- hypogastric nerve, although the ilio-iciguirial, the genito-cmral. and 
the posterior branches of the lumbar nerves assist in furnishing raota 
power to the muscles of that region. 

The subjacent peritomeum is unquestionably supplied from the mbm 
Boui'ces of nerve-power as the muscles and skin of the individaol regioni 
of the abdomen, and it is considered probable, by the author atwM 
quoted, that the spinal nerves which are distributed to the ekia, mnsclo, 
and parietal peritonteum maybe also associated with the TisceraJ kjer 
underneath, by means of communic:ition8 with the sympathetic nem. 
The abdominal muscles unquestionably assist the colon in its emlcuron 
to force the fEeces, hy its peristaltic action alone, throughout its Ivngih, 
since the force of gravity has to be overcome in its ascending porDoii, 
and the curves of tiie sigmoid flexure in its terminal portion. It wooM 
therefore be an additional confirmation of a general nerve distribu- 
tion, it the distribution of tho abdominal nerves to the intestinal caTQ> 
ing of iwritoniBum could be fully verified; since the structures which 
assist in moving the adjacent organs— the abdominal muscles — would bi- 
supplied from the same source as the organs as well as the skin over thoei 
muscles. 

A careful study of the distribution of the various branches of thi 
pudio nerve will show that it is the source of motion to the aiiiselesd 
tho poriuieum and ui-etbro, and of sensation to the integument of tlrt 
jwrintvLim, scrotum, labium, i>enis, and tho mucous covering of the cli- 
toris, AS well OS that lining the urethral canal. The friction mode npua 
tho cutaneous nerves of tho external genital organs in the acts of een^ 
mlercoui'so and masturbation creates a reflex act within the spinal cord, 
which luaiiitikius tho turgldity of the penis and clitoris during the first 
portionof tJiose acta; and, later on, a series of muscular contractions in t]« 
porineal muscles and tho involuntary muscular fibre of tho urethral eaial 
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are produced, which assist in the expulsion of Gcmen in the mule and the 
secretion of the glands of Bartholin in the female. That this is the true 
explanation of emisfiion is evidenced by the fact that onanism ia moat 
eflectuuily prevented hy blistering the cutaneous covering of tho penis 
and tho mucous covering of tho clitoris. 

In some cases of fracture of theapine, in the dorsal region, where a 
part of the spinal marrow ia left intact below the seut of fracture, you 
may be able, hy repeatedly pinching the skin of tlio scrotum and penis, 
to produce spasmodic contractions of tho muscles of the perinieum and 
urethra, and often to effect a turgidityof tho genital organ to such a 
degree as to make it resemble an imperfect erection or priapism.' 

The ejaculation of the last few drops of urine from the urethra is un- 
qaestiouahly effected hy a reflex act thi-ough the Bousory and motor fibres 
of the pudic nerve, in consequence of tho irritation produced in the sen- 
sory fibres of the urethral mucous membrane from pressure of tho urine 
or the contact of its saline ingredients- 
It is not uncommon for rcctut disease to produce sympathetic manl- 
featations in the gen ito-uri nary organs, in the form of neuralgic pains, 
involuntary emissions, incontinence of urine, etc. ; such effects can only 
be explained by tho distribution of the pudic nerve to tho integument 
about the anus (and, I believe, to the \falla of tho rectum also), which 
allows of reflex motor impulses to be sent from the spinal cord, inrEfsponse 
to rectal irritation, to the geni to-urinary organs and perineal muscles. 

The recognition of the perineal branch of the small sciatic nerve ia 
sometimes important in practice. If you care to trace this nerve upon 
the dead subject, you will find that it escapes from beneath tho perineal 
border of the gluteus maximus muscle, runs along the outer portion of 
the periuceum, and, finally, sends cutaneous filaments to the sides of the 
penis. The perineal region is also supplied by the perineal branches of 
the pudic nerve, which escape posteriorly to those of the sciatic, from 
beneath tho same mnscle. Now, either of these two nerves may bo the 
caase of a pain referred to the perineum and the penis, and their points 
of escape from beneath the gluteus mi*ximus muscle are so placed as to 
render them frequently subjected to pressure from sitting upon hard or 
uneven seats. It is thus possible for pains, referred to the penis, to bo 
wrongly attributed to diseases of the bladder, calculus in the bladder, 
urethral troubles, and all other types of disease which aro commonly in- 
dicated by more or less pain in that locality, when fhe cause may be 
found and correctly diagnosed by fuHowing up the course of the perineal 
branch of the small sciatic. Such a case is reported by lliltgn,' whci-o 
prominent surgeons of Enropc, among them Mr. Key, liad diligently and 
iccessfully searched for the cause of a pain (referred to the penis). 
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along the course of the padic neire, and where the patient had bcm 
treated for disease of the bSadder; a careful examiaatioa sabseqneiitlf n- 
Tealing the true canse to bo a spot of hardened tissue pressing upon tiu 
perineal branch of the small sciatic nerve, which was coretl (as well at Iha 
pain which it created) by the application of nitric acid over the seatof 
thickening. It is, therefore, well to remember tbecouroe of this bnoch. 
aa well as those of the pudic nerre, when investigating for the caaseaF 
pain in the penis or periuaeam. 

POINTS OP SDSaiCAL INTBEEST PHRTAININQ TO THE REQION 07 TBI 
ABDOUBX. 

There are numerous openings through the abdominal walls, aaums 
which may be mentioned the inguinal canals, the femoral canals, ktoiI 
through the diaphragm (which may bo regarded as tlie superior wall (f 
the abdomen, as well as the floor of the thorax), and numoroas tmill 

openings for the passage of vessels in various parts of the abdomioil 
parietes. It is through some of these opening that the viscera, in DOtt 
cases, pass and form hernial protrusions. The looseness of tlie celioUr 
tissue which closes many of these openings rather predisposes to sncii 
displacements, but, in contrast, theirobiiquedirection, which is simiiarlo 
that of the passage of the ureters through the walls of the bladder, seems 
an evident attempt of Nature to guard against such protrusions. 

When a person tends to become very fleshy, adipose tissue is formed ia 
these canals, which helps to destroy the elasticity of the parts; hence, 
when these subjects smlUenjy lose their fat, hernials easily produced, as the 
adipose tissue which lillud the openings in the parietes is gone. In caas 
of extreme obesity, the fat deposited on the outside of tlie abdominal 
walls may, by its weight alone, so draw the muscles and skin downvrard, 
as well OS the subjacent peritoneum, as to form a true sac into which the 
viscera will protrude. Tiiis same condition is observed in preguoncj, 
when the weakened walls of the abdomen are unable to enstain the 
weight of the intestine and uterus. 

The anterior region of the abdomen may, in some rare cases, be par- 
tially or entirely deficient from an arrest of development; we see this in 
those cases of so-called extroversion of the bladder, iu which tiio bladder 
appears as a red tumor of the hypogostrium, which allows urine U 
trickle through its walls. In most of these subjects, the genitah 
are malformed or deficient. The intestine and other viscera waj 
escape through such a congenital opcniug, if the abdominal wall ii 
extensively involved. 

Wounds of tlio anterior abdominal wall are always serious, becaiu* 
the cicatrix wliicJi follows is weuker than the injured wall, thus Uiulin| 
toward hernial iirolrnsions. Penetrating wounds have an additional 
danger from the liability of wounding some of tho viscera, and thelovcf 
their situation itt Uie abdomen, tVd ^(iiAft^ \.W liability of aome of tii 
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viBcera escaping from tho wound, since the weight of the snperincnmbent 
organs adds to tiie tendency to displacement; hence, tho rule among sar* 
geons to always divido these wounds upward instead of downward. 

CoutnaioDS of the abdomen mtiy produce either rupture of the mus- 
cles, extravaaation of blood, rupture of tho pGrltoneetim, rupture of tho 
diaphragm, rupture of the stomach or intestine, lacerations of the liver 
and spleen, rupture of the gall-bladder, or lacerations of tho kidney 
and ureter. If uncomplicated by injury to the subjacent viscera, they 
may result in abscess or recovery. 

Death has occun-cd from concussion of the solar and cardiac plexases 
without any internal lesion being discovered. Concussion of this region 
may be received from flying missilea (such as cricket balls) ; from blows 
received during an altercation, from falls upon the abdomen, and the 
passage of heavy bodies over the body. 

True wounds of tho abdomen may be superficial or deep, and asso- 
ciated with protrusion of or injury to the viscera lying beneath the 
wound. They may occur from sharp and pointed instruments, from 
being impaled upon iron spikes, caught upon iron hooks, tossed by the 
horns of cattle, injured by bits of glass, china, or missiles, or by the bites 
of carnivorous animals. They may produce serious internal hemorrhage 
«Ten when the viscera escape injury. 

The anterior wall of the abdomen is often tapped for ascites in the 
lioea eemiiunaris at the outer side of tlic rectus muscle, or in the median 
line, since both of these localities are leas vascular than other parts. The 
danger of wounding the bladder, if tha trocar is inserted in the median 
line near to the pubea, should not be forgotten, and the abdomen should 
Qot be tapped below the level of tlio umbilicus, as a rule. In all opera- 
tions upon the abdomen, the incisions should be mode in a lino more 
nearly horizontal than vertical, since the vessels of the abdominal walls 
have a transverse direction in most instuncea. An exception to this rale 
may be made to incisions made in the IJnea alba. 

In disease affecting the portion of the abdomen below the umbilicns, 
tho lymphatic glands of the groin are usually enlai-ged, while, if above 
the umbilicus, the glands of the axilla are liable to manifest enlargement. 

Tho inguinal canal is larger in the male than in the female, and 
inguinal hernia is therefore more common among the male sex. The 
extent to wliich the internal structures of the abdomen pass through this 
canal modifies tho appearance of the tumor; since, if the hernia does not 
pass through the e^ttcrnal abdominal ring, the condition may be c 
founded with enlarged lymphatic glands of the groin; while, if it j 
the external ring, it may enter the scrotum. The different forms of iu- 
gainal hernia are named from their general direction through the walla 
of the abdomen, from their contents, and from the relation of the neck 
to the deep epigastric artery. The points of differential diagnosis between 
!tlM different forms, and between hernia of tho ii\gaTO8.\ Tft^oti. wA\^^, 
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hydrocele of the Epormalic cord, uiid the femoral variety ciut be I 
in a form adapted for ready access, in a treatise by the author reCemd 
to ill previous pages. ' 

Tho anterior wall of the abdomen is tlio seat of incision to reach tlie 
larger blood-vessels of tho ahdomcti and pelvis — the aorta and tbs exta^ 
naland internal iliacs — but tho steps taken to reach each of them, with Hit 
special advantages claimed for the several incisions advocated, can bebeit 
obtained from any of tho later works on operative surgery. 

The rc'jion of the uinbilictis la often marked by an engorgement of 
veins, giving to that region a pccahar blue color — the so-called "cspnt 
Mcdusie " — which is pathognomonic of some obstruction to tho portaleb- 
calation, and to bo explained as an effort on the part of Nature to Ifr 
tablish a collateral circulation with the superficial veins of the abdoJneiL 
In the fo^tua, this rc^gion is imperfectly developed in some instances, tltnt 
causing a hernia at the normal scat of the navel — the condition c&lled 
" exomphalos. " The same condition may be developed after birth, sinn 
the linea alba is perforated by numerous vascular openings, wEiid 
are nearer together in the child than the adult. In females who han 
bomo many children, the normal openings in this region become dilatsd; 
hence the frequency of hernial protrusions in this locality. 

The testicle may be arreatod within the inguinal cunul during itsdA- 
Bcent into tho scrotum, and tlius give rise to a tumor of that region 
which might easily bo mistaken for a hernia. 

The escape of omentum or some convolutions of intestine below tbe 
arch formed by Poupart's ligament — the so-called " femoral hernia " — a 
much more common in women than in men, in which respect it makeit 
striking contrast to hernia of the inguinal region. These protmnoB* 
tend to curl upward, after they escape from the saphenous openingot 
the thigh, and thus appear to lie above tho level of Poupart's hgament, 
BO that they often afford extreme difficulty in deciding as to their oh&r- 
acter. Such a diagnoaia is moat important, aa the methods employed ia 
rednction of the femoral and inguinal varieties differ, and the steps of 
surgical relief are modified by the anatomical relations of the neck of tbe 
sac. 

The aorta divides into the right aud left common iliac arteries ui a 
point situated about one and a hulf inches bi'low tho umbilicus. PerluE« 
a more reliable guide to the seat of its bifurcation may be given by mapping 
out the level of tho highest point in the crest of the ilium, and determia- 
ing where it would cross tlie median line of the abdomen; a slight dis- 
tance to the left of this point of crossing will lie immediately over tlii' 
bifurcation. If a lino be drawn from the highest point of the iliac WWt 
to that portion of tho groin where tho pulsations of the femoral artfiiycu 
be felt (a slight curve outward being given to the line), it will oo 

' A Practical Tre&UaeonSvK^i^lDUiSUOBia. N. T., 1880. 
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to the coTirse of the common iliac and external iliac arteries. The point 
vhere the fcmorul artery can bo most easily detected by its pulsationsliea 
rather nearer the spine of the pubcs, in the region of Poupiirt's ligament, 
than the Epino of the ilium. It is in the exact ctirTo of this lino, if 
properly drawn, that the incision, first Biiggcstcd by Cooper for the liga- 
tion of the external iliac artery, ia mode; and, if the incision be carried 
npward beyond the anterior Bpinc of the ilium for a greater distance, the 
same opening will allow of the ligation of the common iliac artery. 

The length of the common iliac artery may bo given as about two 
inches in the majority of Gubjccts, but it ndmits of extreme variations. 
Uolden records, as the I'e^ult of a large niimber of dissections made in 
reference to this point, that the length of this vessel varied from three- 
qaarters of an incii to three and a half inches, and that it seemed to be in 
no way influenced by the height of the individual. 

The iliac region may be entirely deficient at the time of birth, and the 
corresponding limb is usually wanting in these cases. The sigmoid flex- 
ure of the colon has been brought to tho surface in this region on the left 
aide, by Duret and others, and an artificial anus formed, although the 
operation in Buret's hands seems to have involved wounding of the peri- 
tonaeum; this might, however, bo avoided by opening the gut on its poste- 
rior surface where the poritonaeum does not invest it. Tho hypogastric 
artery has been ligated in this region, and the operations upon the exter- 
nal and common iliac vessels are most commonly performed in the region 
of tho crural arch. Caries of the ilium and of the bodies of the lumbar 
TertebrtB may result in sub- peritoneal abscess in this region, which 
usually point upon the inner aspect of the thigh, near to the insertion of 
the psoas muscle. Ffecal impaction in the csecum and the lower part of 
the ascending colon may show itself as n " sausage -shaped " tumor of the 
right side which indents on firm pressure. Tho condition of hemiar 
■which is moat common in this region, has been already considered at 
some length in previous pages. 

The region of the loins may manifest a lateral curvature of the verte- 
brie in rickets, usually in antagonism to the deflection perceived in the 
thorax. It may also exist in those subjects who arc accustomed to carry 
heavy weights upon the shoulder. Spina bifida may exist, if the spinous 
processes of the vertebrie are so deficient as to permit an extrusion of the 
investingmembraneof the spinal cord. Wounds of this region with pointed 
inatntments may possibly enter the spinal canal and sever the cauda equina 
or the lower end of tho cord itself, thus producing severe symptoms. The 
superficial and exposed position of the spines of the lumbar vertebrae ex- 
plains their frequent fracture. Such fractures are liable to produce not only 
paralysisof thoIowerIimbs(providedthoEpinalcordor i ts nerves are impli- 
cated), but also impairment or actuallossof tho control of the pelvic organs. 
Lnmbur hernia bus been seen by Petit, Cloquet, an others; the protrusion 
oocnrring at the point between the Imita ot 1\\q e^\£xixft\. dti^ti^aa «^^^*d 
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thiui thesarrroDnding parU. Cases are oa record of the occumncs of 
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nrinaiY renal ^talx in thia region. Abscesses may form either in the 
tiasacs forming the poeterior wall of the abdomen, or M a result of eahu 
of the bodies of tbo Inmbar Tcrt^bne, perinephritis, simple contosion, or 
phlegmon. The condition kno^n as '^paoas abscess" is nsiuUly doe to 
discii^e of the lower dorsal and upper lumbar vertebne, and tlie poiM 
formed may follow the )>sous muscle and point at the inner aspect of the 
tbigh; hence it is to be confounded in some cases with a femonil hem 
The operations ^f " nepbrotomy, " in which the kidney is removed, aad 
that npon the colon for the establishment of an artificial auos in can of 
malignant disease of the lower bowel, are boih performed in this locality. 
' It is possible to ligate the abdominal aorta without opening the periti>- 
nieum by a Tertical incision made in the loins on the oater side of tlu 
socro- lumbal is muscle; but, although in dogs the aorta can be tied with- 
out necessarily destroying life, the operation in man affords little, if any, 
hope to the patient. 

It is customary to apply wet and dry cups to the loins in order fa 
relievo those conditions of the underlying kidney which are associated 
with marked engorgement. The explanation of the efficacy of thiiBt^ 
s in the anastomosis which exists between the superficial lumbarTeodi 
und the Tcssels of the renal capsule, so that blood is directly abstracted 
from the kiducy by drawing it to the surface at this point. A practJoal 
point is suggested in this relation, tiz., to apply dry cups in preference to 
the actual abstraction of blood by means of wet cups, since the former 
tend to increase the rapidity of the circulation in the vessels of the lumbar 
region, and thus act sa a long-continned remedial measure, while the 
latter affords a benefit for a time, but one which ceases when the opened 
vessels have become eholied by blood-clots. 

FuTBign bodies whiuh arc proof against the action of the intestinal at 
gastric juices are of teu introduced into the stomach either by accident or 
design. The foreign bodies which have been more commonly duteetad, 
include ballets, fruit-stones, coins, pebbles, marbles, liair, string, oat^ 
' pins, fish-bones, etc. The results of the introduction of such forngn 

bodies vary with tho size, shape, and character of the body introdnced. 

I Small, flat, or oval bodies may be passed throughout the length of the 
intestinal canal, and tbus voided without delay, pain, or other symptoiiu 
of disturbance. If hair, string, or other similar substance be present 
within the stomach, they may attain an immense size from the nccurao- 
latiou of food and mucus, and thus not only prevent their own expulsion, 
but create serious symptoms by causing ulceration or even perforation of 
tho organ. Irrcgulur-shaped or globular bodies often become arrested Kt 
the pyloric orifice of the stomach, or, provided theypasa that outlet, thej 
are liable to become again impacted at the ileo-Cfecol valve. Shor^ior 
pointed bodies are best vo\lc(V \i7 tuXg-aV^IvA cd.M\.tvij, w.\A tl\« aTcndamaof 
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cathartics, since, by so doing, the foreign body is more liable to become 
inclosed in the abundance of fiscal material. Needles, when swallowed, 
often penetrate the walls of the alimentary canal, and are sometimes 
transported to distant parts before their removal, 

Abscess of the abdominal region is sometimes dependent upon an 
artificial aperture in some part of the alimentary canal. It may arise 
from perforation of the bowel, as the sequel of simplo ulceration of its 
coats, from the lodgment of a foreign body in tho intestine, from 
ulceration of the gall-bladder, from stricture or malignant disease of the 
bowel, and finally, from fiscal impaction, aa u result of muscular atony or 
paralysis, dependent upon previous catarrhal inflammation of the intes- 
tine. 

Perhaps no subject pertaining to the abdominal cavity has more iater- 
est to the operative finrgeou than intestinal obstruction. The results of 
Opening the abdominal cavity for the relief of such cases have been so 
remarkable, and tho diagnoBis is so often one of extreme difBculty, that 
I feel that this work would be incomplete without some reference to it. 
Intestinal obstruction may develop suddenly or slowly. The symptoms 
of tlie two varieties vary somewhat with tho suddenness of the attack, 
but even more with the exciting cause and the seat of obstruction. 

Sudden impairment of the normal calibre of the intestine may result 
from the following causes: 1, foreign bodies, either artifically introduced 
or formed within the gnt; 3, congenital stricture, or some other mal- 
formation of the intestine; 3, twisting of tho intestine, a condition 
termed " volvulus; " 4, the presence of peritoneal adhesions, acting as a 
ligature around the intestine; 5, invagination of the intestine, called 
"intussusception," as the result of intestinal tumors, worms, or other 
causes not understood; 6, thickened peritoneal covering or mesenteric 
attachment of some old hernial protrusion; 7, strangulation of a hernia 
from tbo sudden forcing down of new intestine into the sac, cedema of 
the surrounding soft tissnes, or muscular spasm at the point of constric- 
tion. 

Gradual impairment of the normal intestinal calibre may result from 
the following causes: 1, tumors pressing upon the intestine, and thus 
gradually occluding it by the slow development of tho growth ; 3, sim- 
ple stricture of the bowel, from ulceration, injury, etc. ; 3, malignant 
disease of the bowel, occluding its normal calibre; 4, tubercular perito- 
nitis, by creating pressure on the inteatine by tho deposit; 
from traumatism of tho abdominal walls; 6, obstinate constipation or 
impaction of fsces; 7, inflamed and thickened intestine as the result of 
injury. 

The chief symptoms by which intestinal obstruction may be recog- 
nized during life are: 1, a tumor, which may be detected by careful ; 
pation of the abdomen, and which usually indents on firm pressure, 
due to impacted faaces; 2, a pain which is iisna.\\^\ocsiasi\is»"i^'^' 
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canal; 6, tjrapuitic 

tmhm-^trjmMAxd if the laife mtH' 

■■^ vfacB tk» anall intestin« ia tbe 

«Udi an cf sadden advent, mku 

«< "TinUe peristalsu."!! 

tlie seat of np- 
pttUypiUUiM " — vbea a 
■ tke i^t Qiac foasa, which is to be dif- 
af tjphlitia and tacal impaction in tha 
liaoeanfram tranautism, pyemia, nlcar- 
Iz, tha ezteosioB of inEammation from 
bj nambaest of the rigbt 
(he right thigh, a deep-seated p&ia 
ia thtt iBae <b^^ iBBtaatiaa ^id aappontion, and a trmpanitic perciii- 
wtaa tlie patient Um npon the back, since the 
iL 
la TUB eaacm tha vinen at the afadoaen may be protmded throii|b 
la af the aacmd opeumgt in the diaphragm, or that moscle may be 
aDov at their eacqie into the cavity of the thcsiL 
A vant of the praper —"■"*'■'■ tone may, in some instances, allow of 
aaeh a protivnan vithoBt either a dilatation of the noiaial opeQings or 
heamtion of ita maaenlar fibraa. It may follow a fall from a hetglit, 
Um pan^ of heavy mights oTer the abdomen, or even a Godden G|>afiiD 
of the nMsdes forming the abdaminal walls, erased by & auddcn slip or 
a slight fiSL If the diap^ngnf be extensiTely lacerated, a violent pun 
is usually piodnoed, and the stomach, transTerse colon, omentam, or 
small intasttDe nay be crowded npWKrdinto the thorax and possibly rop- 
ttued. In allhenual[HvtrssioD* in this region, irrespective of theircana^ 
the ohott will ttsnally be rendered prominent on the side where tha 
organs are displaced; the heart may be poshed out of its normal reUtioni 
to tha ohest<wall. respiration may he seriously impaired, the respiratoij 
marmor will be absent over the hernial protrusion, vomiting and tbii^ 
ill be dorelo)M^, and death may follow from rupture of the displsced 
visoeni, strangulation of the part, compression of the structures withia 
tlio thorax, plounsy, or peritonitis. If the lutestino be protruded into 
tllo tliorux, a rcsoiiaut percnssioa note may be detected low down in the 
tnodiaitinal repon; while, if the more solid viscera be forced upward, 
Iho peroiiiuion note will bo dull, and the diagnosia between a diuphrag- 
inaiio hernia mid som(>tviT»uotn\t4\n£t\'Mil'a.-taOTVA\W difficult. Anscnl- 
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tation oyer the seat of the suspected hernia may yield a gargling sound, 
provided the intestine be displaced, and intestinal emban*assment may 
further assist in the diagnosis. If strangulation be dcTeloped, the her- 
nial protrusion will probably be followed by symptoms of a general peri- 
tonitis, and the same may also be produced rapidly, if the protruded 
organ has undergone rupture. 
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135 


tonsillar. 77 ^H 


^^ lachrymal, 90 


transverse cervical, wounds of, ^^B 


^H lingual, 73 


171, 182 ^1 


^H lingual, guide to, 17S 


transverse facial, 00 ^H 


^^B lingual, ligation of, 73 


temple, peculiarities of, 83 ^^B 


^H lingual, wounds of. 170 


temporal, 63 ^H 


^^B median, anterior, 07 


temporal, surgical anatomy of. ^H 


^F middle cerebral, 93, 94 


83,84 ^H 


middle cerebral, eurgical anat- 


vertebral, 95, 90, I6S ^M 


omy of. as, 04 


vertebral, wounds of, 174 ^^M 


middle mpuingeal, 80. 00 


Arteries, iliac, ligation of, 310, 811 ^H 


^^_ middle meningeal, its relation 


of circle of WUtis, 00, 100 ^M 


^^L to fracture of temporal bone. 


of meninges of brain and ^^B 


^1 


spinal cord, 101 ^^B 



■■ifc t rw 








SI. sat 



^h^Mid. ti* c tei a of body of. It 
^k^nid. pUfTeoid pncos of. 



7. Mi^af. itt 

(■renin' 

fnfu i ui BMi i llaT y, oo ro Boid pre- 



>. IS 

H oC ite i«Ut)oiu 
to tactwc of nknll, II 

■Mildart, 118 
■orgical impo(t«iioe, S3 



I.1S4 



^^V !!| 






temporaJ. ito numerouB forami- 


nal fluid from, 110 ^^M 


^^ aa.26 


auditory, escape of pus from, it^^^H 


^^L temporal, itn etyloid and poBte- 


clinical significance, 114 ^^^| 




auditory, foreign bodies in, 118 .^^^| 


^^B funolioa, 


auditory, foreign bodies in, et*^^^| 


^^H temporal, mastoid process of, its 


fcctsof, ^^H 


^^H Rurgical relatione, 10, 17 


auditory, osseous portion of. ^^S^^H 


^^B Tomer, its surgical importance, 


auditory, removal of inseoto^^^^ 


mf 


from, 113. 114 ^^M 


Bon«. ilia, wings of, 261 


external auditory, its relation ^^\ 


nasai, their arch, and its unu- 


to foreign bodies, 18 


bual strength. 24 


inguinal, 288 


' nasal, their relation to fracture 




^^L of the base of the skull. 34 


intestinal, its medical aspects^ ^^| 


^^1 of the face, 31 


^H 


^^B of the pelvis, ZSa 


spinal. 144 ^^M 


^^H of the skull, 1 to 31 


Canals, lachrymal, dilatation of and^^^| 


^^H of Wormiua, 


syringing of, 137, 138 ^^H 


^^^1 turbinated, their modiGcations 


Caries of temporal region, 116 ^^^| 


^^f in animals. IB. 19 


Cartilage, cricoid, its sui^cal aspect^^^^f 


^^^ turbinateil. hypertrophy of mu- 


179 ^H 


cous covering of , 123 


thyroid, 177, 178 ^H 


turbinated, in the aged. 117 


Cartilages, costal, dislocations of, 217 ^^^| 


turbinated, superior and middle, 


costal, their futtctiona and^^H 


23 


clinical aspects, 188 ^^H 


Brachial plexus, wounds of. 171 


Cams, curve of, 3S9 ^^H 


Brain, carbonic-acid poisoning of , symp- 


Catalepsy, countenance of, 68 ^^H 


^^m toms of. 158 


Cataract, congenital, 60 ^^H 


^^h counter-irritation of, ik diseases 


congenital, its charactcriBtio-^^H 


^^1 183 




^^^V guides to level of floor of, 6 


of adults, 60 ^H 


^^^B hernia of. in the aged. 03 


Csecum. 297 ^H 


^^^K injuries of, rules for trephining 


Cells, ethmoidal, their relation to naad^^l 


^B 


fossa, 118 ^^1 


^^^ meninges of. arteries of. 101 


Cerebellum, its relation to the occipit4^^| 




fossa. 6 [lO^^H 


surgical guides to component 


Cerebral cortes, motor centres of, St^^^| 


parts of. 6. 7. 8. 


Cerebrospinal fluid, 148, 37S ^^M 


vascular territories of, B3 


-spinal fluid, its function, 239t^^H 


Breast, cancer of, seat of pain in, 248 


233 ^^M 


Broca, alveolo-condyloid plane of, 8 


Cerebrum, oxt«mal guides to flssoroa^^H 


speech centre of, guide to. 8 to 10 


^H 


Brow, its clinical aspects, 44 


external guides to limits off ^^^H 
floor of, guide to, 3 ^^H 






guide to limits of basal gan- ^^H 


Campa. angle of, 28, 29 


8 ^H 




injuries to, from wounds o^^^^l 


j auditory, curve of, 1 13 


^^H 


'^^m auditory, eacape of blood from. 


injuries over motor area»^^^| 


^H 116 


^H 



^Km Donx. ^^^^^^^H 


CiMk. otaap. ia, predwrf br -g^ « 




«*)ro*.l6,K.« 


of. 213 ^^M 


^■_ KMienMof. 12> 


muimarr region of. nudiol t^ 




pectB of. 221 


^H pceta.4&4» 




^V nloentton of . 129 




VBaculaiiir o(. ha relatioti to 


v»lue, 2S8 


erectile tumotB, 49 


muscles ot. 33S 


Chnt. atMCM of donal rcKtonof. 223 


muBcla of. p«ral7Bis of. 243. Stt. 




244. 245, 246 


^K toms of. 229 


of pbtbisis. 305 






^H of.SSi 


|>ain in, from intercostal neant 




gia. 250 


^^H auscullfltion ot, 239 


percussion sounds of. diagtaau 


^^H axDlarf region of. cantents of. 


of. 314 


^H 314 


pt^Bcordial region of, in hjper- 


^^H bulging ot, 192 


trophy ot heart, 199 


^^H clavicular region of, contenta of. 


prtecordial region oi. in pericar- 


^H 211 


ditia.201 


^H clinical NbdiviBionB of. 209 


punctured vrounda of, daagen 




of. 217. 218. 219 


^H contraction of, itscausee, lfl2, IB3 


retraction ot, 193 


^^H cupping of, its phjBtological as- 


respiratory movements ot, ef- 


^H pects, 221. 223 


fects of on organs, 201 


^H deformities of, 19S, SIT 


respiratory movements of, in 


^^H diaphrngmatic region of, its 


the two sexes, 193, 194 


^^H medical and eurgicul aEpecta, 




^H 223. 234. 225 


313 


^^H during expiration, 2D4 


eternal region of, its medical 


^^1 expaneion of, 22S 


aspecU. 1B3, 231 


^H fluid in. aspiration of. SIB. 217 


superior sternal region of, con- 


^^H in emplif'iema. 281 


tents of. 210 


^^1 in ncket?, 193 


Hupra-ciavicular region of, con- 


^H in the female, 193. 194 


tenta of. 211 


^^H Indentation of, 193 


supra-scapular region of, con- 


^^H inferior sternal region of. con- 


tents of. 213 


^H tentaof, 210, 311 


supra-sternal region of. oontents 


^^H infra-axillary region of. con- 


of, 309, 210 


^H tents of. 314 


tapping of. 139 


^^H infraclavicular region of, con- 


viscera of, external guides to. 


^H tents of. 311. 213 


195 


^^1 inf ra-Bcapular region of, contents 


wounds of dorsal region of, 323 


^H 313 




^^H inspiratory eftorts of. effects of, 


to injury of the skall. 10 


^H 230, 231 


Choked disk, its relations to injnri« of ' 


^^H inter-Hcapular re^on of. con- 


the skull. 10 ^^M 


^H leutH of. 213. 314 






Chorea, countenance of, 68 ^^^| 


^H 337 


Circle of Willis, 99. 100 ^H 


^^H location of heart murmurs upon. 


Coccyx, apex of, its medical aspae^H 


^■^ S81. 393, 333 


376 ^^M 



^^^^^^^^^^^^ iKDBx. saa^^^l 


Colon, taacal accumulation in, 396 


Duct, thoracic, 187 ^^^H 


itB medical aspects, 297 


Wharton-s. 131 ^^1 


transrerse, 284 


Duodenum, 297 ^^^H 


Cnlotomy in iliac r^ion of abdomen, 




811 


countenance of. 61, 63 ^^H 


steps of, 299 


Dystocia, a cause of, 153 ^^1 


Column, epiDal (see vertebrce} 


^^H 


Coma, after oating. 391 


H&r. auditory canal of, abnormalitiBS ^^^| 


1 Convulsions due to air in the veins, 160 


113 ^H 


Cord, spermatic, 289 


cartilage Of, its medical and surgi- ^^H 


Cornea, its changes and their clinical 


cal aspects, 113 ^^H 


eigniScance. 43 


congenital abnormalities of, 113 ^^H 


Coughing, its effects on veins of neck. 


construction of, plats ot. 111 ^^H 


157 


discharge from, its clinical ug- ^^H 


Cranium, congenital absence of, 53 


nificance, 48 ^^H 


its buttresses, 25 


drum of, perforation of, 114 ^^H 


Cretins, countenance of. 69 


drum of, rupture of. 114 ^^^H 


Crural arch. 388 




Cut throat. 176 


^^H 


Cyanosis iu infants, its clinical signifi- 


escape of blood from. 1 16 ^^H 


cance, 39 


esc-tpe of cerebro-spinal fluid ^^H 




from, its clinical significance. ^^H 


Degluti'ionand itsmechanism. 163. 164, 


116 ^^M 


16.5, 166, 167, 168 




stages of, 183.184 


external, foreign bodies in, 113 ^^H 


Dementia, countenance of. 66 


external, removal of. 112 ^^H 


Diaphragm, an inspiratory muscle, 337 




1 displacements of, 234 


114 ^H 


^^H displacements ot, causes 


external, canal of. tnflamn<ation ^^H 


^^m of. 236, 337 


^^M 


^^H hernia of, 335 


ext<^rnAl, canal of. tumors of, 113 ^^M 


^^^H hernia through, 3U 


in general paralysis of tlie insane, ^^H 


^^^1 inflammation of, symp- 


^^1 


^^H toms of, 226 


in gout, 47, 48 ^H 


^^^B Its physiological functions. 


in visceral cirrhosis. 48 ^^H 


^m 


lobule of, abnormalities of, 112 ^^H 


^^B laceration of, 333, 814 


middle, suppuration of, 115 ^H 


^^H piston like action of. 330 


orifice of, as a surgical guide, 3 ^^| 


^^F seat of abstraction of blood 


otolites of. 47 ^^M 


^^^ from. 336 


relations to the naso-pharjngeal ^^H 


tumors of, 335 


cavity. ^^M 


wounds of, 233. 324 


syringingof, 115 ^^H 


Disks, intervertebral. 137. 138. 140 


Embolism, symptoms of, 94, 95 ^^H 


Ducbenne'a disease, countenance of, 07, 


Emiihysema, 158, 233 ^^M 


68 


chest in. 331 ^H 


Duct, nasal, 118, 127 


countenance of, 61 ^^H 


nasal, its lower opening, 19 


its effects on normal lim- ^^^H 


1 nasal, probmg uf, 123 


of lung. 307 ^H 


nasal, probing of, from below 


its efiTect on veios of ^^M 


k upward. 118 


neck, ^^M 


I^H^8teno'B,12e 


neck in, 156 ^^1 


^^B fiteno-B, guide to. 8S 


shouldan in, IK ^^M 



^^^V fiS4 INSBX. 


^^H Epicantbus, 59 


Eyes, absence of, 53 


^^^B Eptgaatric Apace, ita clinical import- 


Eyebrow, effects of injuries in r«riod 


^^H anoe, 22H 


123 J^M 


^^M Epiglottis. 178 


Eyelashes, abnormalities of. 47 ^^M 


^^H ita relatiooa to deglutition. 


EyeUda, arteries of. SI ^H 


^^B 




^^^1 Epilepsy after eating. 3D1 


^1 


^^^1 countenance of, S5, 66 


Face, absence of. 02 ^^^1 


^^H EpistaxiB, 90 




^^^1 its relation to congestive 


blue color of, its clmical dgnUU 


^^^1 headactic, 6 


cance, S8 


^^^^ Eustachian tube, catheterization of, IIS 


bones of. 31 


^^H tube, closure of. U4. 115 


brown color of. Its clinical eignift- 


^^^B Exostoses of temporal re^on, 116 


cance, 38 


^^^1 Exophthalmia, 130 


central fissures of, 03 


^^H Expiration, causes of, 340 


color of, its clinical slgnmcanoe. 


^^^K muscles of, 240 


87 


^^^H E^e, amputation of, 136 


cyanosis of, 158 


^^^H bony protection of. 33 


deformities of, 53, 03 


^^^1 changes in. from growths in orbit 


erysipelas of, extension ot. to 


^^^1 or antrum, 47 


brain, 100 


^^H deformities of. produced by local 


expressions of, table of, 88 


^^H affections. 4G. 47 


flusliing of, its clinical signlfl- 


^^H extirpation of, dangers in, 135 


cance. 36 


^^H genenU construction of, plate of, 


greenish rolor of, ita clinical etg- 


^H 


niflcance, 37. 3B 


^^H in amaurosis, S6 


Hippocratic, its clinical Bignifi- 


^^^H in Basedow's disease. 47 


cance, 54 _^_ 


^H in Bell's paralysis. 46 


in apoplexy, 95 ^^^^t 


^^H in Bright's disea<ie, 4.^ 


in catalepsy, 08 ^^^^| 


^^H in cardiac liypertrophy, 46 


in cholera, 65 ^^B 


^^H in cataract, 56, 50 


in chorea, 08 


^^H in chronic trachoma. 59 


in chronic abdominal diseSMS, 63 


^^H in epicanthus, fiO 


in chronic atrophy, 05 


^H in glaucoma. !>9 


in dementia, 06 ^^^ 


^^M in glioma of the retina. 58 


in Diichenne's disease. 67, <^^^H 


^^H in mania and idiocy, 45 


in emboiifim, 95 ^^^H 


^H in measles, 40 


in emphysema. 61 ^^^| 


^^H in motor oculi paralysis, 69 


In epilepsy, 65, 66 




in excessive dyspnoea, 61 


^^H in ptosin. .'>9 


in fevere, 81 


^^B in scarlet fever, 46 


in glosso ]abio-tai7ngi!al panly- 




sis, 67. 68 


^H 44, 4.1, 47 




^^H lenn of, dUlocation of, 59 


64 


^^^H muscles of, action of, 07 


in melancholia. 60 ^^ 


^^H 


in paresis. 06 ^^H 


^^^1 paresis of muscles of, effects ol. 




^^H 68 [40 


in renal disease. 08 ^^M 


^H squint of, iU clinical significance. 


scurvy. 64 ^^^1 


^^H various results of injuries to, 134, 


in strumous ophthalmia, CS, ^^^M 


^H 


in tetanus, 08 ^^^| 





Se^ ^^WW 325 ^^M 


Face, in valTular heart-leaiona, M 


Foramen, lesser sacro-sciatic, its con- ^^M 




tents, 263 ^H 


disease, and its value as a guide 


mental, guide to, 33 ^^H 




obturator, its contents, 3G3 ^H 




obturator, its variations in ^^H 


83. 34. 35. 36 


the Eexes, 361, 362 ^^M 


modifiuatioQS in color of. in dis- 


optic, 89 ^^M 


ease. 36, 37. 38 


supra-orbital, 90 ^^H 


of apnoea. and its causes, 54. 55 


supra-orbital, guide to, 33 ^^H 


^H of Cretins, GO 


Foramina, intervertebral, 143 ^^| 


^^^B of extreme anemia. 55 


of pelvis, 356. 3iI3 ^H 


^^^ of idioM and imbeciles, 54 


of sacrum, their surgical re- ^^M 


^^B of scrofulotis children, 63. 54 


^H 


^^H "pinched." its clinical signlfi- 




^H cance. 54 


gical relation. 13 ^^M 


^^P red patches of, its clinical eignifi- 


sacral, 146 ^H 


^ cance. 36, 37 


Forehead, clinical manifestations of, ^^M 


senile, its clinical eigniflcance, 


39,40 ^M 


65 


senile atrophy of, S3 ^^M 


special types of, 53-70 


Foasa, gluteal, its medical aspects, 366 ^H 


" stupid," its clinical significance, 


iliac, its medical aspects. 363, ^^ 


54 


nasal, IB [363 


tumors of, 53 


nnsal. anterior bony edge of, ita 


^^ ulceration of. 53 


surgical importance, 19 






^^H Tascularitj of, in young and old 


paralysis, 344 


^B BubjectR, 39 


supra-clavicular, in paralysis of 


^H Toltairean. 65 


trapcBius muscle, 170 


^^H yellow color of, its clinical sig- 


temporal, its variation in ani- 


^^H nilicance, 33 


mals, 18 


^lEBml impaction. 311 


zygomatic, its relation to wounds 


IS^Bcia, deep cervical, its functions, 175 


of the orbit, 135 


Fever, typhoid, abdominal changes in. 




399,300 


Funic souffle, 303 


Fevers, countenance of, M 


Furuncles, 183 


Finure, external parieto-occipital, ex- 




ternal guides to, 7, 6 


Gall-bladder, perforaUon of, S13 


of Rolando, external guide to. 


Gallia capitU, 15 


7, 8 


Qanglion. Gasserian. its relation to 


of Rolando, its relation to mo- 


tongue symptoms. 130 


tor region of cerebral cor. 


Meckel's, 132 


tei, 7 


otic, 133 




Gland, lachrymal. 137 


pecta. 125 


lachrymal, removal of. 137 




pai'otid. removal of, 175 




submaxillary, 17S 


tion to hernia of the brain, 116 


thymus. 178 


Fontanelles of skull, 16 


thyroid, 178 


Fontlcnlus gutteris, 174 


thyroid, in dyepDCea. 179 


Foramen, great sscrosciatic, ita con- 


thyroid, isthmus of, 180 


tente, 2S3 


Glands, axillary, enlargement of. a 


infra orbital, guide to, S3 





926 ixDBx. 


f OUndo, bronchiEt), enlargemeiit of. 






temporal region of, exostoaaof. 




116 








necrosiaof, 110 


^^^^^L «Qlwgemeiit of. 383 


temporal region of. its ■oiskal 


^^^^^^^B IjinplutJc, of supre-scapular 


aspects, 113 


^^^^^^^H fowa, their cUtiic&lreE&tiotia, 




^^^^^H 


of. itaCMUM. 116 








of, 116 




veina of. lOS 


^ 300 




^H Olauooma. 59 


reins of, ralTea of, 110 


^^B Glioma of retina. 59 


Heart, Ifti [I«> 




ocinon of, when air enters veini 


t«ii«no*of.n.«8 


apex-beat of, 187 


GiufeMi i^ku. bony Undnuria of, 975 


apex-beat of. causes of dlspbcf- 




ment ot, 197. 188 


^^K 


apex-beat of, in the female. M 


^H H«d (M aim Sknll. Cnninm. and 


apex-beat of. In flesh; subjsM^ 1 


^H FaM'). 


m 1 


^H aircaTitinor.pktcior. 117 


apei-beat of. in hjpertn^ilir. ■ 


^H air chamfaen of, f oreigii bodiea 


198. 302 


^H 


areas of de«p and 8Uperfi<-iil 




duhma. 197 


^B M6.M7 


cavities of, effects of air in iJir 


^H attitiKh)of.i>i|«ntr>iiOfdoiMl 


veins upon, 15B. 180 


^H Ho«.m 


disease, count«uuice of. 64 


^^1 «ttltwl» of. upaalTWOl steno- 




^B MMoMMMdewm 


foBtal.303 


^H ■ttUudaof.lDOoatarfHcais.Vr. 


hypertrophy of. IDS. SOO 


^M 




^H Ua<Hl-«««wla of. 71 


impulse, when nnoovcred bf 




lung, 303 


^^H diacnofSJc rains of the dcTta- 


injection of, during Uf».l«S 


^^H UoosfmnthenoniHaattitade 


mitial valve nf, IStt 


H 


mailing out of, on surfsce of 


^H al>lo»l.ni_c<.U> 


chest, rules for, 193, 190 






^H Uio. o(. (na» |Mi»uiu << 


stomach. 2fll 


^H «o~<li.»n 


palpitation of, from preanueci' 




stomach. 2»1 


^1 


tricuspid val»e o£, its etfect m 




Teinsof neck, 157 


^^H pctoof.lMttoMnMlskiaU.W 


use of eve in determining conli- 




tk>n of. 10« 




valves of. their normal positica. 


^^H n>iMa(»tltt»awof.M,aa 


1M.800 






^H •taaiMlani.i^lliikiao- 


«nM of dtffnsion, 231, m 


^H k(l<»lnta>.» 


' ^ 



iwDBX. ^837^^B 


Heart, venous return to, effect of dia- 


Deum, 207 


phragm upon, 235 


niao regions of alidomen, 282 


wounds of. 318 


Ilium. 285 


Hemorrhage, amputation after, 105 


anterior border of, 286 


I cranial, situations of, B5 


anterior superior spine of, 374 


^B^ from the ear, 1 IQ 


anterior spine of. ita medical 


^^■^ from the tong:ue, 129 


and surgical aspects, 273 


^^^^ in contusions of skult. 


caries of, 311 


^^H 


its functions and medical 


^^^ in fracture of skull, 110 


aspects, 265 


^^M modifTing causes of, 103 


[losterior border of, 286 


^^^1 of temporal region, IIS 


posterior superior spine of, 375 




Xnguinal canal, 288 


^^H prolonged, causes of, 102 


Inspiration, muscles of, 237 


^^^B recurrent, 105 


Intercostal neuralgia, diagnostic points 


^^^^ eymptoms of, 103, 103 




treatment of, 103, 104. 


neuralgia, pain of, and its 


105 


causes, 250, 251, 255 


varieties of, 103 


spaces, modifications of, 1B3 


Hemiplegia foUowing injuries to the 


Intestine, air in, function of, 2S9 


skull, 0, 10 


causes of obstruction of, 313, 


Hemiparaplegia. its relations to spinal 


814 


disease, 152 


foreign bodies in. 312 




large, 21)7 


Hernia, diaphragmatic, 814 


perforation of, 300, 313 


diaphragmatic, its differential 


rupture of. in thorax, S15 


1 diagnosis, 314, 815 




^^g femoral, 310 


of, 367 


^^H femoral and inguinal, diagnosis 


strangulation of, in thorax. 


^H 274 


316 


^^M inguinal, 309 




^H lumbar, ISil. 313 


symptoms. 813, 814 


^^H strangulated, of inguinal re- 


Iris, arteries of. 91 


^^P gion, rule for incision of, 200 


Iritis, 56 


^^ thoracic, 314 


its clinical characteristics, 66 


Hernial protrusions of abdomen, SOS 


Ischium, 365 


Hiccough during deglutition, 167 


functions of, 267 


1 ffighmore, antrum of, its surgical im- 


internal surface of, its rehv- 


^^1 portonce, 23 


tions to parturition, 308, 360 


^^H antrum of, surgical diseases 


lateral arches of, 267 


^^M 23, 24 


notches of, 367 


^^^ antrum of. tapping of, and 


ramus of, its medical aspects. 


' it8 surgical diseases, 24 


268 


Hip-joint, effusion in, 375 


spine of, its medical aspects. 


guide to, S7S 


288 


Hooping cougii, effects of, 168 


tuberosity of, its anatomical 


Hydrocephalus, chronic, 00 


importance, 208 




tuberosity of, its medical 


its causes, 301 


aspects. 275 






1 883 


Jaw, lower (see Bone, interior maxil- 


1 Hypogastric region of abdomen, 282 


lary). 



IJaea, Ufaial. of face, their diagnoitic 
Taloe. 35.M 

of Uce, their diagnoctic 

ocolotj-gooiktic, of fue, their 
diagnoatic Talue, 35 
f aternum. IM 
lipa, c^angEs in cotor of, tbeir cliokal 
]<:«. 50, 51 
: of. 49 
in abdomin^ p^uii ^L 




^^^^^^^^^ Hfoax- 839 ^^1 




Murmurs of mitral valve of heart, 231, 


anterior border of. its limita, 


232 


304 


of pulmonic valves of heart, 


apex of, its clinical aspects, 204 


233 


apex of, wounds of, 172 


of tricuspid valve of heart, 


displacements of, abdominal 


233 


causes of, 208 


valvular, of heart, their areas 


expiratory effort of, effects of, 


ofdiffusion, 231,332, 233 


on veins of neck, 157 


Muscle, digastric, 16S 


in pleuritic effusion, 206 


genio-glossuB, 168 


wounds of, SIS 


genio-hyoid, 180 


Lmtgs, capillaries of, tbeir relation to air 


infracostal, 241 


in the veins, 159 


latissimus dorsi. 241 




latissimus dorai, paralysis of, 


normal outline of, modifications 


233 


of, its causes. 206, 207 




outline of, on chest-wall. 198 


symptoms of, 244 


percussion notes of, 214 


levator anguli scapula}, 162, 


shallow respirations of, effects 


242 


of on veins of neck, 158 


levator anguli soapulffi, paraly- 


wedge-like action of, on abdom- 


sis of, symptoms of, 344 


inal viscera, 396 


levator palati, 108 




mylo-hyoid, 168 


Uaatodjniia, its causes and symptoms. 


obturator extemus, 362 


252 


obturator iotenius, 262 


painful, diagnostic points 


omo-byoid, 173, 179 


of, 253 


omo-hyoid, its formation and 


Mastoid ceUs. 115 


nervous supply. 163 


Meckel, ganglia of, wounds of, 125 


palato-pharyngeus, 168 


Mediastina, abscesses of, 21S 


platysma, 103 


their contents, 203 


pectoralis major, 241 


tumors of, their effects on 


pectoralis minor, 341 ' 


normal limits of lung. 


pyriformis, 262 


307 




wounds of, 218 


scalenus. 162, 163 




serratus magnus, 243 


Medulla oblongata, centre of degluti- 




tion, 168 


339 


its relation to air in veins, 159 


serratus magnus, paralysis of. 




symptoms of, 344, 245. 248 


Uembrana tympani. perforation of, 114 


Btemo-mastoicl, a surgical 


tympani, rupture of, 114 


guide, 173, 174 


Membrane, crico-thyroid, 179 




Mesentery, diseases of. 303 


symptoms of, 109, 170 


Monoplegia, following iujuries to the 


sterno-hyoid. 173 


skuU. 10 


sterno- thyroid, 175 


Motion, paralysis of, in spinal disease. 


Btylo-glossus. 166 


152 


Hubclavjus, 241 


Mouth, absence of. 53 


superior constrictor of pha- 


as a surgical region of the head. 


rynx, 160 


128 


superior oblique, of eye, its re- 


Murmurs of aortic valve of heart, 232 


lation to wounds of orbit. 126 



nSO iKi 

t Uoscle, trapeeiuB, 343 

trapezius, bilateral paral^isof, 
BjmptotnH of, 170, 171 

trapcKiiis. pitralyBiB of, sTtup- 
(omsof, 169. 170 

teres major, 241 

triangulariB aleml, 241 
I HoBcles, at^tion of, general rule to deter- 
mine, 233, 289 

auxiliary, of inspiration, 330 

constrictor, of pliarynx. 166 

intorcoatal. action of. 238 

intercostal. arrangemeDt of. 
190 

intercostal, internal, 341 

loDgua colli, 1S3 

of abdomen, course of fibres 
of, 300 [230 

of abdomen, their functiona, 

of back, 343 

of back, paralyeis of, symp- 
toms of, 240 

of chest, 286 

of expiration, 240 

af inspiration, 337 

of neck, clinical pointa pertain- 
ing to, 168, 169, 170, 171. 173 

of neck, in respiration, 163 

of neck, paralysis of, 108, 169 

of neck, paresis of, 168 

of nostril, in respiration, 340 

of palate, 131 

of pharynx, 185, 166 

of soft palate, 163. 165 

of supm-hyoid region, 163 

of tongue, 163 

pectoral, paralysis of. 343 

prevertebral, 163 

recti, of head, 163 

rhomboidei, 242 

rhomboidei, paralyaiB of, 
symptoms of, 344 

rigidity of, in sclerosis oC 

scaleni, 336 

serrati, bilateral paralysis of, 

symptoms of. 246 
seirati postici, 242 

iNaree, posterior, plugging of, 119 
i.Nasal cavity, hypertrophy of mucoua 
membrane o(, 123 



M«riS^?^M 



Fi of, from wounds of 



Nasal cavity, its dbaagtm ti 

foesa, meatuses of, and tbor 
communications with adjoin- 
ing parts, 118 
fossa, its bones, 18 
Nates, its medical aspects, 277 

fold of. its Burgif:al aspects, !TS, 
37« 
Neck, abscess of, 173. 174, 177 

abscesses of. treatment ot. lEB 
n of, 183 
r region of, 1 75 
arteries of, diatribation of, 184, 

185 
cancer of, 183 
counter-irritation of, in discasM 

of brain and spin»l cord, 132 
deep fascia of, ITS 

lung. 172 
fluid tumors of, 183 
glands of, 174 
in dyspncea. 179 
in emphysema, 156 
in phthisis, IS9 

in Btemo-mastoid paralysis, 169 
its contour in different periods o( 

life. 155 
length of. alterations in, and 

their causes, 1.^3 
length of, its modificationB with 

positions of the head. 156 
long, its clinical siKniGcance, 15S 
muscles of, acting ufton the 

head, SO 
muscles of, clinical points per- 
taining to, 168, 169. 170. HI. 

178 
muscle of. functions of. 162, ItS. 

164 165. 166, 167, 168 
muscles of, in respiration, 1G2 
muscles of, paralysis of, 168, 189 
niuscles of, paresis of. 168 
pain in, relation to thoracic and 

abdominal disease, £36 
posterior region of, 181 
short, its clinical significance 

155, 156 
Bpecial regions of. III 
stcmo-mastoid region of, iM 
structures of. 1S7 
EU^ta-hvoid region of, 175 



iflcanoe I 

I 



^^^^^^^^^ nnatx. 831 ^| 


Neck, Bupra-clavicular region of. 171 


Nerve, pudic, 263. 263, 268 


tumorH of, diagnosis of, 183, 183, 


pudio, its physiologicaj and 


184 


medical aspects. 306, 307 


veins of, circulation in. 1S7 


sciatic. 3C3 


veins of, their points of interest. 


sciatic, its medical aspect. 276 


157, 158, 159 


spinal accessory, 170, 185 


veins of. wall of, support of. 175 


splanchnic, 187 


wounds of, posteriorly, 181 




Necrosis of temporal region, 116 


toms of. 244 


Naaton'H guide, 274 


superior gluteal. 262 


Nephrotomy. 313 


superior maxillary, woon.s of. 


Nerve, anterior thoracic, 2*3 


125 




supra-clavicular, neuralgia of, 


eicitory, of deglutition, 167 


245 


facial, its relations to physiologi- 


supra-orbital, injuries of, 133. 


cal functions of the cheek, 129 


124 


firth cranial. 128 


sympathetic, 174 


fifth cranial, division of branches 


thinl cranial, 128 


of. 126 


Nerves. cer\-ical plexus of. 174 


fifth cranial, injuries of, 124 


dorsal, paralysis of. causes and 


^^ fifth cmnial, its relation to fur- 


symptoms of, 253, 254 


^^L ruiK of the tongue, 129 


lower intercostal, 800 


^^1 fourth cranial. 128 


of abdomen, SOS. 306. 307. 308 




of muscles of abdomen, their 


gloaso- pharyngeal, 167 


medical aspects, 300 


gloBBo-pharyngeal. its relation to 




furring of the tongue. 120 


logical relations, 306 


glosso-pharyngeal. its relation 


spinal, their I'elations to verte- 


to movements of the palate. 


bra, 143 


133 


Neuralgia, intercostal, diagnostic points 


hypo-gloseal. 103, 176 


of tenderness of, 252 


^^_ ilio- hypogastric, its medical aa- 


intercostal, pain of, and iti^ 


^^L pecta, SOS 


causes, 350, 251, 352 


^H Oio-inguinal. its medical aspects. 


Nipple as a surgical guide. !B4 


^f 305 


Nose, a surgical region of the face, 1 17 


long thoracic, paralysis of. 


cavity of. tumors ot, 138 


Hymptams of, 24.5 


clinical manifestations. 40. 41. 42 


lumbar, 306 


deformities and tumors of. 41. 53 


obturator, 363 


diseases of. their relation to lach- 


ophthalmic, 128 


rymal apparatus, 128 


of sexual sensation. 306. 307 


external aperture of, 18 


of Wrisberg, 347 


foreign bodies in, 120. 121. 123 


^^ phrenic, 174, 185 


fosste of, in infant and in the 


^^L phrenic, wounds of, symptomH 


aged, 117 


^H ITl 


fourth meatus of, IB 


^^H pneumogastric, 163, 168, 174, 




^H 187 


hemorrhage from, 00 




leeches in, 121 


^^^B clinical aspect, 177 


leeching of, to relieve congestion 


^^ft posterior thoracic, 185 


of bram. 6 


^^V posterior thoracic, paralysis of, 


inferior meatus of, its clinical re. 


^^H of, symptoms of. 245 


lations. 118, 119 



882 iSD»i. 


Nose, inferior meatus ot. its rslation to 




foreign bodies, 18 


its clinical significance. 2$4 


its relation to escape of tears. 133 


from diseases of digefttjve visMa 


iU relation to voice, 123 


23t 


polypi of. 122. 123 


in aneurism of ctBliac axis. ^ 


polypus of, 23 




pug. 19 


243 


redness of, 41 




roof of. and its surgical interest, 


viscera, 248 


19 


in diseases of liver. 293 


Guukea bridge of, 41 


in dyspepsia, 291 




in Crncture of ribs. 215 


ntale, 41 


in heart, after eaUng, 891 


jhotril, excessive dilatation of. ita cUn- 


in liver disease. 350 




in lurabar region, its cUnieal lie- 




niflcsnce, 234 


cance. 40 


in mediastinal diuue. 234, 3tS 


KostrilB, abMDTO of, 53 


in mastodynia. 253 




in the neck, its relation to lhM»- 




cic and abdominal disease. 2M 


cancer of, effect* of on 


in neuralgia of ilio-bypogaiinc 


veins of neck, 137 




in deglutition. 167. 168 


in penis, its causes, S07, 306 




in pit of stomach, its clinical lig- 


1G8 




Otuontom, diM^ses of, 296 


ita relations to v«rt«bnl disNM 


OphUiAlmia. strumous, 55, OS 


151, 


~ Orbit, MM of. 83 


in renal and biliary colic. 906 


H a surgkal ingioa of th« head. 


in rheumatic neuralgia, in torn- 


1S8 


clea of back, 303, 306 


disetUM of. their reUUon to 




paralyses, 128 


ease, 151 


its relation to tninon of the an- 


in shoulder, its relation to abdon- 


trum, 126 


inal and thoracic disease. 236 


tU suigical relaticawK 31. S3 


in spinal affections of the mid- 




dorsal region, 249 


TMOular tuuon ot. IM 




OrtkitB, onhm of. SS 


clinical significance, 349 


Orbitftl Hch, Its reUtkui to temponi 


of angina pectoris, 253 




of diaphragmatic henita, S14 


Ovark«. diMction of growth of. when 




diMMKi, SM 


num. 3S4, 235 


In diMMM, am 




iu hMith, aoi, aw 


cauMS, 350. 251, 353 




of intestinal obstriictioD, 813, ill 


Fan, a ittfato to dtecMiK >t» 


of perityphlitis. 314 




of pleurisy, 333, 334 


»i, la 


of pleurodynia, 263 




produced by rectal disMwe, SOT 


p-oteof.MS 




b.l<.r«M thm tlKMUNa. hish «pw 


151. 15a 




PklaAe. hard, 181 



F- 1 

■ IKDEX. S38 ^^H 


P&Iato, bard, bonea of. S3 


Pelvis, diameters of, 257, 359, 360 ^H 


hard, fracture of, 23 


diameters of, abnormalities of, ^^H 


hard, imperfect developmentof. 


^^H 


effects of, 135 


false, 264 ^^1 


hard, ita effects upon voice, 23 


foramina of, 257, 263 ^^^| 


hypertrophy of, 131 


functions of, 255 ^^^| 


^H in dcKlutitioD, 1Q7 






' H 


^^H polypi and fungnid growths, 


inlet of, 261 ^M 


■^ 131. 133 


joints of, and their functions. ^^H 


movementa of, 138 


258 H 


musclea of, 131 


lateral arches of. 358 ^H 


paralysis of, 133 


lateral wall of, 364 ^H 


perforation of, 132 


ligaments of, 3,^7 ^^M 


BOft, 131 


line of gravity ot, 298 ^^^H 


soft, ita follicles, 131 


of female, 261, 263 ^^M 


Boft, its relation to voice. 131 


of male, 3G1 ^^^H 


tumors of, 131 


outlet of, in the sexes, 263 ^^H 


ulceration of , 131 


posterior wall of, its variations ^^M 


Pancreas, 2S3 


in the sexes, 364 ^H 


a source of error in diagno- 


pubic arch of, in the sexes, 263 ^H 


sis, 297 


region of, clinical points per- 


palpation ot, 2fl7 


taining to, 271, 27S, 373 




ring of, 357 


Paracentesis thoracis, 190, 210 


sacTO-vertebral angle of, 361 


Faralyaie, crosBeO, its clinical signifi- 


straits ot, abnormalities of, 299 


cance, 70 


strength of. 255, 257 


from injuries to akull, ita 


superior and inferior atraita of, 1 


relations to trephining, 0, 


259 ^m 


10 


true, 364 ^H 




variations ot, in sexes. 357. 361, ^^^| 


ot muscles ot chest, 343, 344, 


363 ^M 


345,240 


Percussion sounds of chest and abdo- ^^M 


Paraplegia, 253 


men, diagrams ot, 214 ^^H 


its relations to spiaal dis- 


Pericardial dulness. 201 ^H 


ease, 153 


Pericarditis, 301, 383 ^H 


PsreTxchymatoua hemorrhage, 103 


its effects on chest-wall, ^^| 


Paresis, coanteoance of, 63 


^H 


Pharynx, foreign bodies in, 174 


its effects on normal limits ^^M 




ot lung, 3(>7 ^^M 


trunt, 259 


Pericardium, aapiration of, 317 ^^M 


a support to the abdominal vLs- 


fluid in, fro[n chronic in- ^^^| 


cera, 250 


llammation, 303 ^^H 


angle of, 255 


its effects on veins of ^^| 


anterior wall of, its variations 


157 ^H 


in the sexes. 264 


its suction action upon ^^H 


arch of, 235, 257 


blood in the inferior ^^1 


axes of, 257. 359 


vena cava, 235 ^H 


bones of, 255 


tappingof, 220 ^H 


cavity ot. 261 


Peritoneum, its relations to linea alba, ^^H 


congestion of organs ot, from 


386 ^H 


pressure on gluteal r^on, 277 


Pcntonitia, 383, 300 ^^H 



834 iSDBX. ^^^^1 


Perityphlitis. 288. 389 




its causes and ayroptonu. 


of the brain, lie ^^M 


814 


mastoid, itareUsioosts^^H 


Pharynx, irrilabiUty of, ito relations to 


and ita dlseasee. 17 ^^H 


removal of laryngeal 


mastoid, trephining o(^^^| 


^^H growths. 1G8 


mastoid, trephining O^O^ 


^^B Phthisis, its effects on nonnaJ limits of 




^^1 hing, 207 


odontoid, of axis, 145 


^^H neckin, irW 


posterior glenoid, of temporal 




bone^l7 


^^^H Pleura, effusions of. effects of on veins 




^^M of 


13 , 


^^^^ extension of effusion in, evi- 


styloid, of temporal bony^J 


^^^H dences of, 200 


Psoas abscess, 1S3, 312 ^^H 




Ptosis. 59 ^^M 


^H 


Pubes. 205 ^^M 


^^^^B nerves of, physiological distri- 


arch of, in female, 369 ^^\ 


^^^H 


rami of, 269 


^^^^1 nervoas supply of, S47 


spine of, n surgical guide. 274 


^^■^ wounds of. 218 


spine of, surgical relations, STO 


^^B Pleurisy, 233 




^^M cause of local stitch of, 235 


2S», 370 


^^^H its effects on normal limita of 




^K lung. 207 


the eye, 126 


^^H pain of. 233. 234 


Pulse of air in veins, 160 


^^^1 regions of ptun in. 247 


Puncta lachrymalia. contraction of, IB 


^^^B respiration of, 235 


Pupil in motor ocular paralysis, 59 


^^V strapping in, 285 




^^1 Pleurodynia, pain of, 252 


ataxiu), 59 


^^H Plexus, brachial, seat for counter-irri- 


Pupils, abnormalities of, 47 


^^K 172 


absence ot, 53 ^^J 


^^H brachial, wounds of. ITl 


changes in, 44. 45 ^^M 


^H cervical, 174 


contracted, causes of, 4T ^^^H 


^^^F cervical, wounds of, 173 


deformities of, 52 ^^M 


^^V choroid. S3 


dilated, causes of, 47 ■ ^^ 


^H Pneumonia. 283 




^^B countenance of, 61 


salis). 47 


^H its effects on normal Umits 


Pyelitis, 301 


^B of lung. 207 




^^H Pomum Adami. 179 


Banula. its cause. 131 


^^H Pott's disease of the spine. 163 


Regnoli, operation of, 130 






' ligament, a surgical guide. 


Respiration, its effects on abdaminsl 


275 


viscera. 3Sfl. 2B3 


1 Process, hasilar, of occipital bone. 13 


Eib, angle of. 188 


^^v internal angular, of frontal 


eighth, guide to. m 


^^^K bone, its surgical relations. 


eleventh, IBS 


^B 


first, relations ot. 189. 190 




ffi-st, surgical and medical — pectt M 


^^^V and surgical relations, IT 


189, 190 ^^M 


^^^H mastoid, its relation to hemar- 


ninth, guide to, I»4 ^^H 


^^B rhage. 110 


second, guide to, 190 ^^^H 



^^^^^^^^^ INDBX. SSA^^^l 


Bib. Berenth. guide to. 1B4 


Salivary concretions, 131 ^^^H 


sixth, guide to. IW. 195 


Santorini, veins of, 110 ^^^| 


tubercle of. 183 


Scapula, a guide to the ribs, 1S4 ^^^| 


twelrtb, 105 


movements of, 339 ^^M 


vertebral extremity of, 188 




EibB. 187 


ration, their medical aspects. 338, 2S9 ^^M 


action of, on different portions of 


Scoliosis, paralytic, 340. 2S3 ^H 


lung. 327. 228 


Scurvy, countenance of. 64 ^^M 


CBuseB which tend to raise the. 


Sensation, paralysis of, in spinal dis- ^^M 


194 


ease. 1S3 ^M 


curves of, 237, 338 


Shoulder, attitude of. in paralysis, S44, ^M 


diaphragmatic, 187 


^M 


falsa, 187 


pain in, from liver disease, ^^M 


floating. 187 


^H 


fractures of, 188, 189 


pain in. itsrelation to abdora- ^^H 


fractures of, causea of, Bymptoms 


inal and thoracic diseoae, ^^H 


of, 214, 21,^ 


^H 


fractures of, complications of. 




180 


of. 345 ^H 


movements of, 187 


Shoulders, in emphysema, 156 ^H 


obliquit; of. its clinical import- 


pain between, clinical as- ^^H 


ance. 194 


pects of, 348 ^H 


pain in fracture of, 315 


Singing, its effects on veins of neck. 137 ^^M 


resection of. 21B 


Sinus, circular, 107 ^^M 


restricted movements of, in pleu- 


frontal, effects of injuries to. 123 ^H 


risy, 217 


frontal, eflect of wounds of. 14, ^H 


rules for counting, during life. 


^1 


194 


frontal, its relation to cerebral ^H 


true. 187 


sinuses, 6. 7 ^^^| 


Kidge, Bupra- mastoid, of temporal bone. 


frontal, its relation to nacal ftssa, ^^H 


its surgical aspect, 17 


118 ^H 




,. frontal, its relations to voioe, 15 ^^H 


153. 154 


frontal, its surgical relations, 14, ^^M 


BugK. oculo-frontal, of face, tlieir 


Uteral, lUQ. 107 [IS ^M 


diagnostic valuu. 34 


longitudinal, inferior. 106 ^^H 


transverse of face, their diag- 


longitudinal, superior. 100 ^^M 


nostic value, 34 


maxillary, its surgical import- ^^| 


Sac, lachrymal. 127 


occipitkl, 106, 107 ^H 


Sacro-iliao symphysis, 271 


petrosal, inferior, 106, 107 ^H 


synchondrosis, its construc- 


petrosal, superior. 106. 107 ^^M 


tion and function. 366 


sphenoidal, its relation to nasal ^^M 


Sacrum, canal of. iti relation to spinal 


fossa, 118 ^H 


L diseaae, 271 


sphenoidal, sui^ical aspects, 14 ^^H 


■ curve of, 370 


straight, lOG ^H 


W foramina of, their surgical re- 


transverse. lOT ^^M 


f lation, 371 


Sinuses, bilateral of dura mater, 107 ^^M 


r form of. 370 


cerebral, 106 ^^M 


1 promontory of, functions of, 


cerebral, their relation to fron- ^^M 


1 270 


tal sinus. 6, 7 ^H 


k third spine of, a surgical guide. 


lateral of skuU, external goidea ^^M 


■ 37S 


^H 



^m 836 IKDKX. ^^^^H 




Spinal curraturea dae to paral 


^H l&tioDs to injury of the cr&- 


346 


^H niTim, 6 




^H Bingte. ot dura mater, 106, 107 


sis of. 296 


^H Skin, of Addiscn'B diseaw. S8 


displacements of, 2» 


^B of Bright'a di»-ase. 37. 39 


enlargements of, 230 


^B of chlorosis, 87 


in malarial affectiona. 205 


^H of dyspeptics, 88 


limits of, duloess of, 293. 2S 


^m orphttii>.i<h39 




^^P " paxchment." 89 


n-ali, 229. 230 




normal posiUcm of. S9S 


^M base of, ZO 


palpation of. 283. 29S 


^H bones of. 1 to 81 


percussion of. 395 


^K Campa's angle of. 38. 20 


8t«no'a duct, 129 


^^K congenital deformities of, 2 


Slemom, deformities of. 219, 890 


^^1 diploS of, its surgical aspect, 5 


dislocation of, 193 


^H^ foatanelles of. 13, IS 


fracture of, I9S 


^^M fracture of. and ite probable 


its medical aspects. 193. 1 


^^M course, 20 


its surgical and medical 


^^H fracture of. its relation to tongoe 


peetE. 190. 191 




lines of, 190 


^^H fractures of base of. its symp- 


malformatiooB of, 191. IS: 


^H toim, 20, 21 


xyphoid appeodii of, » 


^^H its buttresses, 25 


medical guide, 195 


^^H mechanical deforinitiee of. S8 


Stomach, aBS 


^^H occip:tal protuberance of, 13 


cancer of, 283. 288. 20« 


^^H of childhood, ita peculiarities. 37 


dilatation of, 285 


^^H of female, its peculiarities. S7 


foreign bodies in, 313 


^^H of the different races, their pe- 


its medical aspects. 291 


^^H cuiiurities, 37 


its modifications in posib 


^^H of the infant, its peculiarities, S6 


290, 291 


^^B paralyain after injuries to, 3. 10 




^^H sutures of, their relatioits to 


percussion of. practical In 




respecting, 291 


^M tableta of, 13 


pit of. 28* 


^^M tablets of, their relative densi- 


pit of, pain in. its din 


^H 


Bignificanoe, £48 


^^M variations in the form of, 2S 


relation of. to abdomen. S 


^^K wounds of frontikl regions of, 


Stupor after eating, 291 


^H^ dangers of. 15 


Suture, coronal. 10 


^H Sku!]-cap, alw>rptian of , i 


coronal, its relation to fisun 


^^M effects of injury to, C 


Rolando, 7. 8 


^^L hyi)ertropliy of, at seats of 


frontal, 11 


^H 




^H lack of symmetry of. 2 


lambdoidai, ita relation lo 


^^V thickness of, variations of. 


ternal parieto-occipital fl« 


^F 


of cerebrum, 7. 8 


^H Spermatic cord, 280 


masto- parietal. 11 


^H Spina biHda, 148, 222. 21S, m 1 


of cranium, surgical iateit 


^H biflda, its relations to ventricles 


pertaining to, 13 


^M of brain, 143 


sagittal. 12 ^^1 


^^K Spinal column (see vertobrte) 


squamo-parietal, 11 ^^M 





— m 


337 ^1 


Suture, equamo-sphenoidal. 11 


Tooth, last molar, its surgical import- 


squamous, 11 


ance, 23 


Swallowing, difficulty ia, 170 


Trachea, 170, 205 


Sjmphyoia jmbis, its rolatiTe position 


Tracheotomy, 178, 180 


to Up of coccyi. 258 


its indications, 181 




obstacles to, 17B, 180 


Team, when escaping from the cheek. 


Trachoma, 69 


their clinical BignificBDCe, 60 


Trephining, general rules for, 4, 9, 10 


Teeth, •bsorption of sockets of. 24 


Holden'a rule for, 4 


aa an indicator for tlie character 


of temporal region, 18 


of food required. 25 


Triangle, vertebral, 96 


cuaps of. 25 


Trunk, bony framework of, 136 


decay of. its relation to tongue 




svmptomq, 130 


238,254 


In syphihs. 133. 134 


general construction of, 138, 


their adaptation to the bony sock- 


137 


ets, 24 


posterior region of, and its 


their plan of arrangement to 




asaiBt in mnsti cation. 24. 25 


Tube, Eustachian, catheterism of, 119, 


Testicles, arrest of deacen t of . 3 1 


lao 


Testis, arrest of. in inguiniil canal, 280 


Eustachian, foreign bodies in. 


Tetanus, 183 




attitude of, 130 


mediastinal, 283 


counlenance of, 08 


mediastinal, effects of, on 


Thorax, bonea of, I8B 


veins of neck. 157 


floor of, 187 


of the kidney, 306 


shape of, a guide to health, 204, 


of the racdiastina, their effects 


205 


on normal limits of the lung. 


surgical points of interest of. 


207 


214 


of the neck, diagnosis of. 183, 


upper aperture of, 187 


183. 1S4 


ThrombosiB, portal, 383 


of the ovary. 296. 30B 


Tongue, amput.iiion of, 165 


Twin pregnancies, diagnosis of, 303 


fnenuni of, division of. 129 


Tympaniits, 293, SO'J 


1 furring of, in one lateral haJf, 




^H^ its clinical significance, 129 


Typhlitis. 299 




Tj-phoid fever, abdominal changes io. 


^^H hypertrophy of, 129 


299, 300 


■^ in deglutition. 164 




paralysis of, its effects on de- 


Umbilical region of aljdomen, 383 


glutition. 104. 165 


Umbilicus, its cUnical aspects, 284 


tumors of. 129. 130, 131 


parts below, 284 


Tonsillitis, cause of death in, 89 


Urinary fiatulte, 312 


Tonsils, 132 


Uterus, ausGullation of, 303 


calculi of, 133 




diseases of, 133 


in pregnancy, 302 


extu-pation of, 133 
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^^fe facial, 109 
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^^1 frontal, 100 
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^^H internal jugular, 177 


Venous hemorrhage, 103 


^^H internal jugular, wounds of, 174 
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abnormal curvattirea of, 15S 


^^M occipital, 100 
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^^H gical aspects, 110 
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^^M of the head, 105 


quent points of origin. 
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^^H of the head, thrombosis of, 109 
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^^H of the head, valves of. 1!0 


dislocation of last lumbar, 


^^M of the head and neck, diatentioa 


upon eacnuD, 133 


^^H of. after eating, 301 


fractures of. 148, 149, 1501 


^^M of the neck, circulation in. 157 
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^^H of the neck, conditions which 


fotamiiia between, 143 


^^H affect amount of blood in. 157, 


lateral curvature of, 140 


^H 


lumbar, caries of, 311 


^^H of the neck, entrance of air in. 




^^B im, 100, 161. 1G2 




^^^1 of the ueck, in surgical opera- 


rotation of, 140 .^Ml 


^^H ttoas, ISa, 158 


apinea of, 140, 141 ^^H 
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Voice, huskiness of, 170 
loss of, 170 
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